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Scientific Explanation 


JAMES WOODWARD 


IN many philosophical discussions of scientific 
explanation examples of the following sort are taken 
as typical or paradigmatic’. 


(Ex. 1) All ravens are black. 
This is raven. 
This is black. 


(Ex. 2) All iron expands when heated. 
This is iron which has been heated. 


This expands. 


All water boils when heated. 
This is water which has been heated. 
This boils. 


(Ex. 3) 


Many people have been struck by the apparent 
differences between derivations like Ex. l-Ex. 3 
and the sorts of explanations one might most naturally 
regard as paradigms of good scientific explanation, 
explanations of the sort one finds in scientific treatises 
and textbooks. In this essay I shall attempt to 
isolate one such difference and to argue that it is of 
fundamental importance. I shall argue that there 
is a fundamental difference in the kind of under- 
standing provided by derivations like Ex. 1-3 and 
the kind of understanding provided by a good scienti- 
fic explanation, and that it is a defect in the standard, 
Hempelian version of the covering-law model that 
it is insensitive to this difference. I shall contend 
that this difference is sufficiently important to warrant 
one in saying that, in an important sense, derivations 
like Ex. 1-Ex. 3 are not scientific explanations at 
all, and that an acceptable scientific explanation 
must meet another necessary condition in addition 
to those standardly imposed by covering-law theorists. 

1. I shall begin my discussion by describing in 
some detail several examples of explanations one 
might naturally describe as scientific. I shall then 
explore some of the similarities and differences 
between these explanations and explanations like 


(Ex. 1-3). 


The second and third examples are taken, with slight 
modifications, from Carnap (1967) and Bergmann (1957) res- 
pectively. 

Note: The Indian National Science Academy gratefully 
acknowledges Profewor John Worrall, Editor, British Journal 
for the Philosophy of Science and the author for granting per- 


mission to reprint the article. 


Consider, first, an explanation (Ex. 4) of Galileo's 
law in terms of Newton’s laws of motion and the 
law of gravitation. If we assume that the earth is 
a sphere and that the only force on a falling body is 
due to the earth’s gravitational attraction, we have 
from the above laws, 


mM 
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= ma 


where F is the force on the falling body, m its mass, 
h its height above the surface of the earth, M the 
mass of the earth, and R the radius of the earth. 
Since RS hh, we can take (R+h) = R. Then 
dividing through by m, we get 


When we substitute numerical values for G, M and 
R, we obtain g, the actual acceleration of an object 
falling freely above the earth’s surface. 

The second explanation (Ex. 5) I want to consider 
is the standard explanation given in micro-economic 
theory for why a monopoly which takes over a for- 
merly competitive industry will raise prices and 
restrict output. 


Price 
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Consider the above diagram. When a monopoly 
takes over a formerly competitive industry, the 
demand curve of that industry becomes the demand 
curve, or the average revenue curve (that is the curve 


which gives price per unit at each level of output) 
for the monopolistic firm. This curve, which is 
labelled AR in the diagram above, will be downward 
sloping—price will be inversely related to quantity 
of product sold, The curve labelled MR in the 
above diagram is the marginal revenue curve (that is, 
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| Figure 2 


the curve which gives the change in total revenue 
occurring with each change in output) for the mono- 
poly. Since the average revenue curve is downward 
; sloping this curve will be more sharply downward 
sloping. The curve labelled SMC is the short-run 
marginal cost curve for the firm, that is the curve 
which indicates total change in cost for the monopoly 
per change in output. 

Now it is easy to see that if the monopoly maxi- 
mises profits it will select that price (P) at which 
marginal revenue is equal to marginal cost. Suppose 
that the firm had selected price P,, at which marginal 
revenue exceeds marginal cost. In that case, if the 
firm were to lower its price so that the quantity of 
goods demanded would rise, revenue would in- 
crease at a faster rate than costs, so that profits 
would rise. Thus the profit maximising firm will 
lower its price toward P,. Suppose on the other 
hand that the firm had selected price P,. At this 
price costs are increasing more quickly than revenue, 
and profits may be increased by increasing price 
until P is reached. 

Now contrast the behaviour of the monopoly 
with the behaviour of a price taking firm in a com- 
petitive industry, before it is taken over by the mono- 
poly. Any such firm will sell goods at P,, at which 
price is equal to marginal cost. Such a firm by 
definition can sell any amount of its output at the 
going market price. Its average and marginal re- 
venue curve are identical, and it cannot increase 
profits by restricting the quantity of goods it sells. 

Because marginal revenue is always less than 
average revenue for the monopolistic firm, marginal 
cost will always exceed marginal revenue at the 
price P, adopted by the competitive firm. Thus the 
monopoly will always be, in comparison with the 
price taking firm, a price raiser and output restric- 
tor—it will raise prices from P, to P and restrict 
quantity of goods sold from X, to X. 

The third explanation (Ex. 6) I want to consider 
is an explanation, in terms of Coulomb’s law, of 
why the magnitude of the electric intensity (force per 


unit charge) at a perpendicular distance r from ‘a 
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very long fine wire have a positive charge uniformly 
distributed along its length, is given by the expression. 


I A 


2TEq 4 


(where A is the charge per unit length on the wire) 
and is at right angles to the wire. 

We can think of the wire as divided into short 
segments of length dx, each of which may be treated 
as a point charge dq. The resultant intensity at 
any point will then be the vector sum of the fields 
set up by all these point charges. By Coulomb’s 
law, the element dg will set up a field of magnitude 
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at a point P a distance s from the element. Integrat- 
ing the x- and y- components of dE separately, 
we have 

E, JfdEz = JdE sin 6 

Ey, = SdE, = S$dE cos 6. 


If A is the charge per unit length along the wire, 
we have dq = dAdx, and 
dE I dx 


ad Ire, s*° 


The integration will be simplified if we integrate with 
respect to d§ rather than dx. From the above figure 
x = rtan®@ and s = r sec 6 

and thus, 
dx = r sec%® do. 


Making these substitutions, we obtain : 


Es = s sin de 


4ney r 


E, = + [cos 6 dd. 


4ne, 


If we assume that the wire is infinitely long, the 
limits of integration will be from 8 = —r/2 to 


8 = n/2. Integrating, we obtain 
E, = 0 
I A 
_ a . 
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This shows that the resultant field will be at right 
angles to the wire and that its intensity is given by 
I A 


i= 2ney vr’ 





Let me begin my discussion of these three examples 
by noting that they do indeed conform (or very 
nearly conform) to the requirements laid down by 
the proponents of the covering-law model. That is 
to say, Ex. 4-6 are (or are very nearly) sound de- 
ductive arguments, arguments in which a law occurs 
as a premise which is required for the derivation of 
the explanandum. Moreover, Ex. 4-6 seem to meet 
the other conditions standardly imposed on scientific 
explanation by covering-law theorists?. 

It is true that Ex. 4 and Ex. 6 involve approxi- 
mations or idealisations which are not strictly speak- 
ing true, although they are very nearly true. What 
can be deduced from the laws occurring in Ex. 4 
and £x. 6 and other true premises are in fact only 
approximations of the explananda in Ex. 4 and Ex. 6. 
Ex. 4 and Ex. 6 show us why their explananda are 
very nearly true or why the relationships they des- 
cribe hold to the extent they do. Nonetheless, it 
would, I think, be a mistake to attach any great 
significance to this fact. Certainly it seems to be a 
mistake to suppose, as some writers apparently 
have*, that satisfying or illuminating scientific ex- 
planations always involve approximate rather than 
strict derivations—Ex. 5 is an obvious counter- 
example and there are many others. It seems to me 
reasonable to take as our paradigmatic cases of 
scientific explanation those explanations which are 
sound deductive arguments and to treat explanations 
like Ex. 4 and Ex. 6 as acceptable because they 
approximate to this pattern. 

It also seems clear that, as covering-law theorists 
have contended, a law or set of laws figures essentially 
in each of the above derivations (in Ex. 4, we have 
Newton’s second law, and the law of gravitation; 
in Ex. 5 we have the law that all firms maximise 
profits; in Ex. 6 we have a version of Coulomb’s law). 

In what follows I shall assume that the covering- 
law model is correct as far as it goes; that is, that 
the covering-law model does state necessary con- 
ditions which any acceptable scientific explanation 
must meet. It is clear, however, that explanations 
(Ex. 1-3) as well as explanations (Ex. 4-6) meet all 


~ 4] have in mind here the additional requirements imposed by 
Hempel and Oppenheim in their (1948), supplemented by those 
imposed by Kim in his (1963), and/or requirements 7.1-7.5 
imposed on singular explananda by Raimo Tuomela in chapter 
VII of his (1973). 
*A position somewhat like this seems to be taken by 


Feyerabend in (1962). 


of the necessary conditions on scientific explanation 
so far discussed. If we wish to develop an account 
of scientific explanation which is sensitive to the 
differences between explanations (Ex. 1-3) and 
explanations (Ex. 4-6), we must formulate a further 
necessary condition on scientific explanation. I 
Suggest the following condition, which I call the re- 
quirement of functional interdependence: 


(f) The law occurring in the explanans of a scienti- 
fic explanation of some explanandum E must 
be stated in terms of variables or parameters 
variations in the values of which will permit 
the derivation of other explananda which are 
appropriately different from EF. 


I shall first illustrate very briefly how this condition 
applies to the above explanations, and [ shall then 
attempt to clarify it and to motivate its adoption. 

Consider the generalisations which figure in ex- 
planations (Ex. 4-6). These generalisations contain 
variables or parameters (mass, distance, acceleration, 
price, quantity of goods, charge, electrical intensity 
and so forth) which are such that a whole range of 
different states or conditions can be characterised 
in terms of variations of their values. The laws in 
Ex. 4-6 formulate a systematic relation between 
these variables. They show us how a range of diffe- 
rent changes in certain of these variables will be 
linked to changes in others of these variables. In 
consequence, these generalisations are such that 
when the variables in them assume one set of values 
(when we make certain assumptions about boundary 
and initial conditions) the explananda in the above 
explanations are derivable, and when the variables 
in them assume other sets of values, a range of other 
explananda are derivable. For example, the second 
law of motion and the law of gravitation which 
occur in explanation (Ex. 4) are such that when the 
variables in them assume appropriate values (values 





4A requirement like the requirement imposed here has been 

imposed as a requirement on the explanation of scientific laws 

by several writers. For example, Ernest Nagel (1961), p. 36 

holds that j 
At least one of the premises in the explanation of a given 
law will meet the following requirements : when conjoined 
with suitable additional assumptions the premise should be 
capable of explaining other laws than the given one; on the 
other hand it should not in turn be possible to explain the 
premise with the help of the given law even when those ad- 
ditional assumptions are adjoined to the law. 


A similar requirement is imposed by Tuomela in (1973), pp. 
187ff. The requirement I impose is considerably stronger than 
this requirement and is imposed as 4 requirement on the ex- 
planation of singular explananda as well as scientific: laws My 
discussion below makes clear my reasons for imposing require 


ment (f) rather than Nagel's requirement 
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for the mass and radius of the earth) Galileo’s law 
is derivable. But these generalisations are also such 
that when the variables in them assume different 
values (via the combination of these generalisations 
with a different set of initial or boundary conditions) 
quite different explananda are derivable. For 
example, these generalisations are such that on the 
assumption that the mass and radius of the earth 
had different values, a quite different value for the 
acceleration of a falling body could be derived. 
These generalisations are also that we could use 
them to derive an expression for the rate of fall of a 
body falling from a distance which is no longer 
negligible in comparison with the earth’s radius. 
Indeed these generalisations are such that we could 
use them to derive even more disparate explananda; 
for example, we could use them in conjunction with 
other information to derive Kepler’s laws and a 
great many other derivative laws of Newtonian 
mechanics. 

Similarly, the law which occurs in Ex. 5 can also 
be used to explain a whole range of different ex- 
plananda—as Ex. 5 itself suggests it can be used to 
explain various features of the behaviour of a firm 
under competitive conditions and it could be used 
to explain other features of the behaviour of a mono- 
polistic firm—why it will engage in product differen- 
tiation under certain conditions, for example. The 
law occurring in (Ex. 5) is such that it could be used 
to show that if the initial conditions facing a mono- 
polistic firm were to change in certain ways (assume 
different values), the behaviour of the firm would 
change accordingly. (If, for example, the slope of 
the firm’s average revenue curve were to become 
less steep, it would lower its prices.) And in a simi- 
lar way the version of Coulomb’s law occurring in 
(Ex. 6) can be used, as the parameters in this law 
assume different values, to explain a range of different 
explananda—the expressions for electrical intensity 
along the axis of a uniformly charged ring, or between 
two equally and oppositely uniformly charged plates, 
or inside and outside a uniformly charged hollow 
sphere, for example. By contrast, the generalisa- 
tions occurring in (Ex. 1-3) do not possess these 
features. ‘Raven’ and ‘black’ are not 
used to characterise a range 
of different values, and ‘All Ravens are black’ does 


For example, 
variables which can be 


not formulate a systematic relationship among 
changes in the values of these variables. The gene- 
ralisations occurring in (Ex. L-3) are not such that 
they can be combined with range of different as 
sumptions about initial conditions to derive a range 
of different explananda in the way that the generali- 
sauion Occurring in Ex. (4 ©) can. 

[t is this difference between explanations (Ex. 


1-3) and explanations (Ex. 4-6)—the fact that the 
laws occurring in the former, but not in the latter 
express a systematic inter-relation between variables 
which can assume a range of different values, and 
the fact that the former generalisations but not the 
latter can, as they assume these different values, be 
used to derive a range of quite different explananda— 
which [ have attempted to capture by means of the 
requirement of functional interdependence. 

I turn now to the task of explicating and clarifying 
the notion of functional interdependence. First, 
when are two explananda ‘appropriately different’? 
The idea [I want to capture here is the idea that the 
generalisations in a successful scientific explanation 
will permit the derivation of explananda which differ 
in the way in which, say, the expression for the elec- 
trical intensity at a distance from a long, uniformly 
charged wire differs from the expression for the 
electrical intensity between two equally and oppositely 
uniformly charged plates and not merely in the 
relatively trivial way in which ‘a is black’ and ‘hb is 
black’ differ. I think that we can capture this idea 
for singular explananda if we say that two singular 
explananda Ba and Cb are appropriately different if 
and only if (x) Bx does not entail (x) Cx and (x) Cx 
does not entail (x) Bx. For non-singular explananda, 
I shall say that £, and E£, are appropriately different 
if and only if £, does not entail E, and vice-versa. 

A more difficult problem arises with regard to 
specifying the meaning of the phrase ‘variations in 
the value of a variable.’ First, why do I use this 
cumbersome and obscure expression at all? Why 
don’t I adopt the following simpler and more straight- 
forward formulation of the requirement of functional 
interdependence? 


(f’) The law occurring in the explanans of a scienti- 
fic explanation of some explanandum E must 
be such that in conjunction with some appro- 
priate set of initial or boundary conditions, 
it can be used to derive an explanation which 
is appropriately different from E. 


Some of my reasons for preferring (f) will only 
emerge later in this essay. Nonetheless it may be 
helpful at this point to indicate why a simpler for- 
mation like (/") won't do. 
Consider to begin with the ‘explanation’ (Ex. 7) 
All ravens are black. All diamonds are green. 
a is a raven 
. 4 18 black 
This explanation meets requirement (f"}—it is a 
generalisation which in conjunction with other initial 
conditions could be used to derive quite different 
explananda. Yet it clearly fails to exemplify the 
pattern we found in explanations (éy, 4-6) If we 
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do not think that (Ex. 1) is an acceptable scientific 
explanation it is difficult to see why the addition of 
the apparently unrelated generalisation ‘All dia- 
monds are green’ to the explanans of (Ex. 1) should 
turn (Ex. 1) into an acceptable explanation. Clearly 
we need to require that the generalisation occurring 
in a scientific explanation be such that it can be 
used to explain a variety of different explananda in 
terms of the same parameters or explanatory cate- 
gories. 

But it won’t do either to require simply that the 
generalisation be such that it can be used in con- 
junction with the same initial condition to derive a 
range of different explananda. Consider (Ex. 8). 


All ravens are black. All ravens are cold- 
blooded. 
a is a raven 


*. a is black 


Here both the blackness and cold-bloodedness of a 
bird is ‘explained’ by reference to its raven-ness. 
Nonetheless if we do not think that (Ex. 1) and 
(Ex. 7) are scientific explanations it is difficult to 
see why we should take (Ex. 8) to be a scientific 
explanation. It is hard to see how our understanding 
of why a is black is increased when we are told that 
all ravens are cold-blooded. 

The pattern of explanation achieved in (Ex. 4-6) 
is in fact quite different from that achieved in argu- 
ments (Ex. 7) and (Ex. 8). The parameters appealed 
to in (Ex. 4-6) figure in the derivation of a range 
of different explananda, but they do so by assuming 
what might naturally be described as a range of 
different values. Informally, we can think of the 
parameters in (Ex. 4-6) as associated with scales 
containing different gradations, the values of these 
parameters being positions on these scales. The 
generalisations (Ex. 4-6) can then be thought of as 
showing us how certain movements along these 
scales (certain changes in the value of these para- 
meters) are systematically associated with move- 
ments along other scales (changes in the values of 
other parameters). For example, the generalisations 
in Ex. 4 are such that they show us how increases 
or decreases in the mass or radius of the earth, or 
the distance above the earth’s surface from which a 
stone is dropped are associated with corresponding 
changes in the explanandum. 

It is this feature of the above explanations which 
[ have sought to capture by use of the phrase ‘value 
of a variable’. The sense I want to attach to this 
expression is roughly this: a variable may be said 
to have values when we may associate with the vari- 
able an ordinal and not merely nominal scale, when 


it is possible to talk of ‘more or less’ (in some non- 
trivial sense) in connection with the values of the 
variable. 


Thus, to begin with, I do not understand the re- 
quirement of functional interdependence in such a 
way that only generalisations containing predicates 
associated with a ratio scale, like ‘mass’ or length’, 
satisfy the requirement of functional interdependence. 
Consider, for example, explanations of consumer 
choice behaviour in terms to the generalisation that 
consumers will maximise expected utility, where 
utility va ues are measured by the method of von 
Neumann and Morgenstern, which establishes an 
interval scale. Such explanations do not merely 
allow us to derive a sentence about how an economic 
agent will behave in certain circumstances, given 
his utility schedule and beliefs about the probability 
of various outcomes. They involve a generalisation 
which can be used to tell us how, if an economic 
agent’s utility schedule or probability beliefs alter 
in various ways, his choice behaviour will change 
accordingly. They are thus explanations which 
satisfy the requirement of functional interdependence. 
(They may of course have other infirmities). 


A generalisation may meet the requirement of 
functional interdependence even if it does not con- 
tain predicates which are associated with an interval 
scale, so long as it contains predicates which are 
associated with a rough ordinal scale For example, 
in his essay, ‘Imperfect Rationality’ (Watkins [1970]), 
John Watkins introduces what he calls a ‘step-wise 
likelihood scale’ of subjective probability. This is 
a scale consisting of broad discontinuous gradations 
which represent a subject’s classification of various 
events as to their subjective probability. The subject 
may be unable to say whether he thinks a war bet- 
ween the U.S. and Canada is more or less likely 
than a war between Britain and France, but he may 
think that both these possibilities fall within a broad 
gradation which places them considerably lower on 
the likelihood scale than war between Israel and 
Syria. And he may think that the likelihood of 
war between Russia and China occupies some inter- 
mediate gradation on the scale. If we assume that 
the value the subject assigns to various outcomes 
may be similarly scaled we might use the ‘law’ that 
he will maximise expected utility to explain why he 
chooses as he does under a variety of different kinds 
of situations involving uncertainty. Here only crude 
comparison among the subject's beliefs regarding the 
probabilities of various outcomes and the values he 


assigns to these different outcomes are possible, and 


we are not, as in the example above, able to measure 


these on an interval scale, but nonetheless at least 
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in some cases it seems possible, given the subject's 
preferences and beliefs, not only to derive how he 
will choose, but to say how, if his preferences and 
beliefs had been different, he would have chosen 
differently. Here too, I want to say that it is appro- 
priate to talk of the ‘values’ of the subject’s beliefs 
and preferences and of how, if those preferences and 
beliefs had assumed different values, he would have 
chosen in various different ways. Here too I want 
to say that this generalisation may occur in expla- 
nations satisfying the requirement of functional 
interdependence. 

Consider another case. In his recently published 
study, Religion and Regime ({1967]) Guy Swanson 
undertakes to classify political regimes on a scale 
with five gradations, according to the extent to which 
governmental power in the regime is shared by the 
members of the political community. He also 
attempts to classify various religions according to 
the extent to which they subscribe to a belief in the 
immanence of God. He suggests that the items on 
these two scales are systematically interrelated—in 
particular that the extent to which governmental 
power in a regime is concentrated is positively cor- 
related with the degree to which the religion to which 
it subscribes is committed to a belief in the imma- 
nence of God. Thus, for example, centralist regimes 
with a single autocrat (regimes in which power is 
most concentrated) are said to be typically Roman 
Catholic (the religion which most emphasises the 
immanence of God), while regimes in which a number 
of groups play an important role in determining 
governmental policy are said to be typically Calvinis- 
tic (the religion which least emphasizes the immanence 
of God). Regimes in various intermediate positions 
on the concentration-of-power scale are correlated 
with religions that take various intermediate positions 
with respect to divine immanence (Lutheranism, 
Anglicanism). 

. [ do not wish to defend Swanson’s ‘theory’ (which 
in fact seems to me to be rather implausible), but 
rather to draw the reader’s attention to the fact that 
it seems to satisfy, in an admittedly crude way, the 
requirement of functional interdependence. In 
Swanson’s account, various gradations in two magni: 
tudes—concentration of political power and degree 
of belief in divine immanence—are distinguished. 
Swanson does not merely advance the hypothesis 
| gree of Concentration of political 
power 1s correlated with s 


that some specific de 


me particular religion, 


He also makes claims about how arange of states of 
concentration of political power are correlated with 
a range of values of a certain religious variable. 
His theory suggests how if the concentration of politi- 
cal power within a regime varies, its religious charac- 


ter will change and in doing so satisfies the require- 
ment of functional interdependence with respect to 
certain explananda. 


Similarly other predicates associated with step- 
wise scales which establish a crude order—indeed 
any vocabulary which allows us to talk about a 
range of phenomena in terms of gradations in a 
few basic parameters might conceivably occur in a 
scientific law which satisfies the requirement of 
functional interdependence. 


Those cases in which, on my use of the phrase, 
it will be inappropriate to talk of the ‘values of a 
variable’ are cases which involve what is sometimes 
called a nominal scale, a scale which does not indi- 
cate an order, but only sameness or difference. 
Suppose, for example, that we say that x is a gem if 
it is an emerald, ruby, or beryl. Suppose that we 
also say that the gem-value of x = 1, 2 or 3 when x 
is respectively an emerald, a ruby, or a beryl and that 
the colour-value of x = 2, 4 or 6 when x is res- 
pectively green, red or blue. Consider now the 
generalisation (G,) which tells us that for any gem, 
its colour-value will be twice its gem-value. Should 
we say that 1, 2 and 3 are values of the variable 
‘gem-value’ and that (G,) satisfies the requirement 
of functional interdependence with regard to (A) 
‘All emeralds are green?’ Clearly we want to avoid 
this conclusion, for (G,) is no more than the con- 
junction of (A) and (B) ‘All rubies are red’ and (C) 
‘All beryls are blue’. 


The crucial difference between the artificial pre- 
dicate ‘gem-value’ and the other predicates I have 
been considering seems to be something like this : 
in explaining what the ‘gem-value’ of a gem was 
we simply stipulated what this value was for various 
gems. The only requirement on this stipulation was 
that each of the gems we considered be assigned 
some (one) number, and that the same number not 
to be assigned to different gems. Because of this the 
predicate ‘gem-value’ does not describe an order in 
any non-trivial sense. [f we were to discover other 
kinds of gems (say, sapphires or rhinestones) and 
ask what their gem-values were, or how (even very 
roughly) their gem-values compared with the gem- 
values of the other gems discussed above, we would 
have no idea how to go about answering this question, 
even in principle. We may contrast this with the 
variables ‘subjective probability’ or ‘governmental 
centralisation’ which Watkins and Swanson proposed 
to introduce. It is true that it may be difficult to 
say where many governments or beliefs about likeli- 
hood will fall on Swanson’s or Watkins's scale, but 
nonetheless we have some idea about what sorts of 
considerations are relevant to such classifications. 
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Presumably there are some previously unclassified 
governments or beliefs that we would know, roughl 
at least, where to put on such scales and Ww ae 
: 7 . , We can 
imagine the addition of further steps or other re- 
finements to such scales. These features of predi- 
cates like ‘subjective probability’ and ‘governmental 
centralisation’ reflect the fact that, unlike a predicate 
like *gem-value’, they amount to something more 
than, so to speak, simply a list of the values they 
may take for various arguments. It is only when a 
variable possesses these features—only when in 
some nontrivial sense it is associated with an ordered 
scale—that I shall speak of ‘values’ of the variable, 
and it is only when a generalisation is stated in terms 
of variables which may assume different values that 
it will be possible for it to meet the requirement of 
functional interdependence. 

I want now, by way of conclusion to this section, 
to note that the requirement of functional inter- 
dependence is at best a necessary condition and not 
a sufficient condition for an acceptable scientific 
explanation. There are many generalisations which 
exhibit the pattern we have called functional inter- 
dependence with respect to different potential ex- 
plananda and yet which should not be regarded as 
explaining those explananda. We may, for example, 
have a theory in which the values of two variables 
U, and U, exhibit some regular relationship but in 
which U, and U, are thought of as causally un- 
related, the regular relationship between them being 
thought of as explainable in terms of some third set 
of variables or conditions. In such a case we may 
not be able to explain variations in the value of U, 
in terms of variations in the value of U,, even though 
U, and U, may exhibit the pattern of inter-relation 
we have called functional interdependence. For 
example, the Franz-Wiedemann law states that 
k/To is a constant, where k is thermal conductivity, 
« is electrical conductivity and T is absolute tem- 
perature. But while this law satisfies the require- 
ment of functional interdependence with respect to a 
number of different explananda, it is generally not 
supposed that we might use it, in conjunction with 
statements about the absolute temperature and 
thermal conductivity of a given piece of metal, to 
explain why the metal has the electrical conductivity 
jt does. Rather the electrical and thermal conduc- 
tivities of the metal, as well as the general relation- 
ship between them expressed in the Franz-Wiede- 
mann law are thought of as explainable in terms of 
other features of the metal. 

There is another very closely related feature of 
scientific explanation that talk of functional inter- 
dependence does not capture—it is insensitive to 
what is sometimes called the ‘direction’ of expla- 


nation. The account of scientific explanation pre- 
sented here has nothing to say about why (to use 
Sylvain Bromberger’s example) ([{1966]) we are in- 
clined to suppose that we can explain the period ofa 
pendulum by reference to its length and yet not 
inclined to support that we can explain its length by 
reference to its period. 


These examples Suggest that a fully acceptable 
model of scientific explanation will need to embody 
some characteristically causal notions (e.g., some 
notion of causal priority), or some more generalised 
analogue of these (e.g., some notion of explanatory 
priority)’. I have not, in my remarks above, attemp- 
ted to deny this but have rather contended that the 
covering-law model must also be supplemented in a 
quite different way, along the lines suggested by the 
requirement of functional interdependence. The 
features of a good scientific explanation which I have 
attempted to capture via the requirement of func- 
tional interdependence make a contribution to its 
explanatory power which is at least in part indepen- 
dent of the contribution made by the causal features 
of scientific explanation mentioned immediately 
above. The difference between explanations like 
Ex. 2 and Ex. 3 and an explanation like Ex. 4 does 
not consist in the fact that the former explanations 
are causal and the latter is not. A D-—N explanation 
may contain a causal law and yet fall short of being 
a scientific explanation in the sense that Ex. 4-Ex. 6 
are scientific explanations. 


2. While I have attempted to clarify the require- 
ment of functional interdependence I have so far 
said relatively little to motivate its adoption. I 
can best begin to do this by developing the contrast 
between my account of the way in which a scientific 
explanation provides understanding and Hempel’s 
account in a bit more detail. In his essay ‘Aspects 


5] leave open the question of how these causal features of 
scientific explanation are ultimately to be analysed or under- 
stood. It may well be that these features can be explicated in 
terms of some model of scientific explanation which does not 
presuppose them. Even Jobe’s recent discussion of Brom- 
berger’s pendulum example [Jobe ( 1976)] seems to proceed 
along these lines. According to Jobe, we can deductively 
explain why a pendulum has a certain length without making 
use of the fact that it has a certain period, but any deductive 
explanation of its period will necessarily involve the fact that 
it has a certain length. This difference, according to Jobe, 
accounts for our willingness to explain a pendulum’s period in 
terms of its length and our unwillingness to explain its length 


in terms of its period. Thus in Jobe's discussion the ‘diree- 
tional’ character of scientific explanation is not regarded as 
primitive but is itself something whi h can be explicated in terms 
of a more basic notion of scientific explanation If Jobe's 
discussion is correct, it provides additional support for my neglect 
of the ‘directional’ features of scientific explanation tn this essay 
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of Scientific Explanation’ ({1965], p. 327), Hempel 
writes® 


The D-N argument shows that, given the particular circum- 
stances and laws in question, the occurrence of the pheno- 
menon was to be expected; and it is in this sense that the 
explanation enables us to understand why the phenomenon 
occurred. 


If we confine ourselves to those cases of scientific 
explanation which involve deterministic laws we 
can say, I think, without serious distortion, that for 
Hempel a scientific explanation explains by exhibiting 
a nomologically sufficient condition for the explanan- 
dum, by showing us that, given certain laws and 
initial conditions the explanandum-phenomenon ‘had’ 
to occur, that it could be expected with certainty. 

On my view, in contrast, an adequate scientific 
explanation provides understanding not merely by 
showing us this, but also by showing us how, if 
matters had been different in certain respects, other 
outcomes besides the explanandum-phenomenon 
would have ensued. A scientific explanation not 
only shows that the explanandum-phenomenon was 
to be expected, but also enables us to answer ques- 
tions of the form ‘What would have happened if ...’. 
A successful scientific explanation accomplishes 
this by exhibiting the explanandum-phenomenon as 
one of a range of states, any one of which might 
have occurred had initial conditions, boundary 
conditions, and so forth been different in various 
ways from what they actually were. We are then 
shown why, conditions being what they are, the 
explanandum-phenomenon rather than one of these 
alternative outcomes occurred. In effect we are 
not just shown that the explanandum-phenomenon 
had to occur, but are given some sense for the range 
of conditions under which it would have occurred. 
(It is, I take it, clear enough how, in meeting the 
requirement of functional interdependence, Ex. 4-6 
exhibit these features). 

But why should this additional information have 
explanatory significance? One way to appreciate 
the significance of this additional information is 
to note that if we simply require that an explanans 





*Cf. also ‘Aspects of Scientific Explanation’, pp. 367-8 
where the following condition is imposed as a ‘general condition 
of adequacy for any rationally acceptable explanation of a parti- 
cular event’ : 

Any rationally acceptable answer to the question ‘Why did 

event X occur?” must offer information which shows that 

X was to be expected—if not definitely. as in the case of 

D-N explanation than at least with reasonable probability. 

Thus the explanatory information must provide good grounds 

for believing that ¥ did in fact occur; Otherwise that infor- 

mation would give us no adequate reason for saying ‘That 
explains it—that does show why X occurred’, 


provide a nomologically sufficient condition for the 
explanandum we do not insure that the explanans 
is relevant to the explanandum. When we require, 
in addition, that the laws in an explanans be such 
that they could be used to answer a set of what-if- 
things-had-been-different questions, we help to insure 
that the explanans will perspicuously identify those 
conditions which are relevant to the explanandum 
being what it is. 

Let me begin with a very simple and thus possibly 
misleading example, which is taken from Wesley 
Salmon’s essay ‘Statistical Explanation and Statis- 
tical Relevance’ [1971]. Consider the generalisation 
(L,) ‘All men who take birth control pills regularly, 
won't get pregnant’. This generalisation is universal 
in scope and supports counter-factuals. It seems to 
satisfy the usual syntactic conditions for law-likeness?. 
Can it then be used to explain why Mr Jones, a man 
who has been taking birth control pills regularly, 
fails to get pregnant? That is, is 
(Ex. 9) 

(L,) All men who take birth control pills regu- 
larly fail to get pregnant. 

(Cy) Mr Jones is a man who takes birth control 
pills regularly. 

(E,) Mr Jones fails to get pregnant. 
an acceptable explanation? 

I think it is clear that (Ex. 9) is a defective ex- 
planation. While the explanans of this explanation 
does indeed exhibit a nomologically sufficient con- 
dition for the explanandum, it does not identify a 
set of factors or conditions which are relevant to the 
explanandum. This is of course reflected in the 
fact that even if Mr Jones stopped taking birth con- 
trol pills, he still would not get pregnant. Given 
that Mr Jones is a man, whether or not he takes 
birth control pills has, as we say, ‘nothing to do’ 
with whether or not he gets pregnant. 

Now contrast (L,) with (L,,): 


(Ly) All women who meet condition K (K has 
to do with whether the woman is fertile, 
has been having intercourse regularly and so 
forth) and who take birth control pills regu- 
larly will not get pregnant and furthermore 
all women who meet condition K and do 
not take birth control pills regularly will 
get pregnant. 


Suppose that (Cy)) Mrs Jones is a female who meets 
condition (K) and has been taking birth control 
pills regularly. Can (Ly) and (Cy) be used to 


oy put aside questions about whether the class of men, as a 
subclass of a biological species, involves an implicit spatio- 
temporal reference that disqualifies (L,) from lawlikeness. 
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explain (E,.) why Mrs Jones doesn’t get pregnant? 
Here of course we have considerably more inclina- 
tion to say that at least a crude explanation of Fy, 
has been provided. The reason is obvious—whether 
or not Mrs Jones is taking birth control pills and 
meets condition K does have a lot to do with whether 
she gets pregnant. Here the explanation given 
(let us call it Ex. 10) identifies and exhibits condi- 
tions which are not merely sufficient for, but are 
also relevant to Ey. 

This difference is of course reflected in the fact 
that the explanation given for Mrs Jone’s non-preg- 
nancy shows us, while (Ex. 9) does not, how if con- 
ditions had been different, a different outcome would 
have ensued. That is to say, Ly is such that it 
could be used in conjunction with a statement that 
Mrs Jones is not taking birth-control pills to derive 
the result that Mrs Jones does get pregnant. By 
contrast, even if we attempt to supplement L, along 
the lines of Ly, Ly will not have this feature—it 
cannot be used in connection with some different 
set of initial conditions to derive some explanandum 
appropriately different from E,. We may say that 
the explanandum given for Mrs Jones’s non-preg- 
nancy does, while explanation (Ex. 9) does not, 
identify in a crude way the range of conditions under 
which the associated explanandum will hold. In 
contrast to (Ex. 9), (Ex. 10) shows us why, a certain 
condition being what it is, the explanandum of 
(Ex. 10) rather than certain alternatives was realised 
and in so doing so shows how this condition (Mrs 
Jones’s taking birth control pills) makes a difference 
for, or is relevant to, the explanandum. 

I want to suggest that the features of (Ex. 4) which 
have to do with its satisfaction of the requirement of 
functional interdependence are important because 
they play an analogous role in the explanation of 
Galileo’s law, because they help to insure that (Ex. 4) 
identifies conditions which are relevant to and not 
merely nomologically sufficient for the truth of 
Galileo’s law. It is when we have an explanation 
which perspicuously identifies the range of condi- 
tions under which Galileo’s law holds, which is such 
that it shows how if various conditions were different 
in various ways explananda other than Galileo’s 
law would be true, that we have an explanation which 
shows us how these factors are relevant to the truth 
of Galileo’s law. In a similar way it is because 
explanation (Ex. 5) does not merely provide a suffi- 
cient condition for its explanandum—that a firm 
facing certain conditions will exhibit a certain kind 
of behaviour—but also employs a generalisation 
which can be used to show how if the firm were 
faced by various different conditions (if for example, 
it did not face a downward-sloping demand curve) 


it would behave in a variety of different ways, that 
we can think of (Ex. 5) as perspicuously identifying 
conditions which are not merely sufficient for, but 
relevant to the behaviour of a monopolistic firm. 

In (Ex. 4) and (Ex. 5) we have of course a consi- 
derably more detailed and general identification of 
the conditions under which the explananda involved 
obtain than we do in the case of (Ex. 10). (This is 
one of the reasons why (Ex. 4) and (Ex. 5) are consi- 
derably better explanations than (Ex. 10), which 
does not qualify as scientific at all according to our 
standards, since it does not involve an ordinal scale). 
In an explanation involving L,, there are in effect 
two possible initial conditions which may obtain— 
Mrs Jones either may or may not take birth control 
pillsk—and two possible explananda—Mrs Jones 
either may or may not get pregnant. In a success- 
ful scientific explanation we have a kind of general- 
ised analogue of this feature—the explanation identi- 
fies not two but a great range of possible explananda, 
and a range of possible initial conditions under which 
these different explananda will be realised. The 
explanation explains in part in virtue of showing us 
how it is that it was the explanandum rather than one 
of these many alternative possibilities that was 
realised and in doing so, perspicuously identifies 
those conditions which are relevant to the obtaining 
of these various explananda. 

Consider another case. Suppose that C is a 
consumer (or rational agent) who chooses alternative 
A, over alternative A,. Suppose that we undertake 
to explain his choice behaviour by reference to the 
generalisation : (G,) All consumers (or rational 
agents) will choose A, over A,. Now contrast this 
explanation in terms of (G,) with an explanation of 
C’s choice behaviour in terms of an account like that 
proposed by Watkins. In comparison with the 
explanation in terms of (G,) the explanation in terms 
of Watkins’s account identifies in a much more 
perspicuous way those factors or conditions which 
are actually relevant to C’s choice. On the expla- 
nation in terms of Watkins’s account we are shown 
that A, is chosen because A, is the choice that will 
maximise C’s expected utility given that C has the 
preferences and beliefs regarding the likelihood of 
various outcomes that he does. 


On the explanation in terms of (G,) we learn only 
that C’s choosing as he does has something to do 
with the fact that he is a consumer, or a rational 
agent. Our sense that the explanation in terms of 
Watkins's account has more perspicuously identified 
those factors which are relevant to C's choice is 
reflected, I have been arguing, in the fact that in this 
case we have an explanation which satisfies the 
requirement of functional interdependence, an ex= 
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planation which shows us how, if things had been 
different in various ways (if C had a different set of 
preferences or a different set of probability beliefs), 
C would have chosen in a variety of different ways. 


Consider the last example. Contrast explanation 
(Ex. 1) above of why some raven, 4, is black with 
what might more naturally be described as a scienti- 
fic explanation of this explanandum. A scientific 
explanation of why some raven is black would, on 
my view, not simply involve some generalisation 
like ‘All ravens are black’, but would rather involve 
something like this : an identification of those specific 
biochemical reactions within ravens which produce 
their distinctive pigmentation, and a specification of 
the genetic mechanisms which are responsible for 
those reactions. An explanation of this kind (let 
us call it Ex. 11) would, of course, satisfy the require- 
ments of functional interdependence. It would, for 
example, presumably involve an appeal to mechani- 
sms which could be used to explain why some non- 
black but otherwise raven-like bird has the colour 
it has. It might also be an account which could be 
used to explain why birds of other related species 
have the colours they do. It would, in any event, 
be an account which identified the range of con- 
ditions under which the explanandum would hold, 
an account which makes clear how if the genetic 
structure of ravens, or their biochemistry were to 
alter in certain ways, their colour would also change. 
The fact that the scientific explanation of a raven’s 
blackness possesses these features is, I contend, 
closely bound up with the fact that it seems to identi- 
fy those factors (the genetics and biochemistry of the 
raven) which are relevant to the raven’s blackness in 


a relatively perspicuous way, while explanation 
(Ex. 1) does not. 


This example also suggests another important point 
about scientific explanation. Often our  back- 
ground knowledge will create definite expectations 
about the range of additional explananda a successful 
scientific explanation must be able to explain and thus 
definite expectations about how the requirement of 
functional interdependence must be met. Even 
if all the ravens we have observed are black, we know 
that there are ‘anomalous’ members of other species 
which do not have the colours characteristic of those 
species. We also know that the colours of many 
species seem to vary with their geographical loca- 
tion—for example, many organisms which are white 
in colour are found in regions in which there is a con- 
siderable amount of snow. This background know- 
ledge creates the expectation that the account we 
give of the blackness of ravens will have something 
in common with the account we give of the colour 
of certain other species and because we expect that 


the latter account will say something about the 
conditions under which anomalously coloured mem- 
bers of those species will occur or under which the 
colouration of those species will vary with geogra- 
phical location, we expect that the account we give 
of the blackness of ravens will do a similar thing. 
To the extent that the account we give of the black- 
ness of ravens remains isolated and unintegrated 
with our background knowledge (and not how this 
is the case with a generalisation like ‘All ravens are 
black’) we fail to provide an adequate scientific 
explanation. Here, too, we see that we may have 
an account which exhibits a nomologically sufficient 
condition for the blackness of some raven, and yet 
which, as a consequence of its inability to explain 
certain other explananda, fails to provide a scientific 
explanation for the blackness of that raven. 


There is another way of putting the contrast bet- 
ween my account of scientific explanation and 
Hempel’s account. For Hempel scientific expla- 
nation is a ‘local’ affair. The question of whether 
an explanans E, explains an explanandum EF, is 
thought of as a question which can be resolved simply 
by focusing our attention on EF, and £,. That is 
to say, the relation between E, and other explananda 
which are quite different from E, is not thought of 
as relevant to the question of whether £, explains Ey. 
Given this sort of orientation it is natural to think of 
E, as explaining E, by exhibiting (in the paradig- 
matic case) a nomologically sufficient condition 
for E,. (Given this focus on the local aspects of 
explanation, what more could £, do?) 


By contrast, on my view scientific explanation is 
a more global or systematic affair. Whether or not 
E, explains E, depends in part on the relation bet- 
ween E, and other sentences which are quite different 
from E,. A scientific theory does not confer in- 
telligibility on a set of phenomena via a series of 
local, independent exhibitions of those phenomena 
as necessitated. On my account the kind of under- 
standing provided by a scientific theory rather has 
to do with the ability of that theory to draw to- 
gether an apparently disparate set of phenomena, to 
account systematically for these phenomena in terms 
of variations in the values of the same set of para- 
meters in some small set of laws’. 


*The terms ‘local’ and ‘global’ as well as the associated 
contrast between a conception of explanation in which scientific 
explanations ‘confer intelligibility on individual phenomena by 
showing them to be.. necessary’ and a conception of explanation 
which stresses the systematic features of scientific understanding 
are taken from Michael Friedman's essay “Explanation and 
Scientific Understanding’ [1974]. However the model of 


scientific explanation Friedman develops differs in a number of 
respects from my own. 
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Finally, by way of conclusion to this section I 
want to mention two additional features of the 
account of scientific explanation I have sketched 
above. First, we may note that my account enables 
us to understand why the development of abstract, 
uniform, homogenous vocabularies generally plays 
such a crucial role in the construction of scientific 
theories. If a law or theory is to satisfy the require- 
ment of functional interdependence in any very 
strong way, we must be able to characterise a large 
range of states in terms of variations in the values 
of a few basic parameters. To the extent that the 
vocabulary of a theory contains sharp qualitative 
transitions and dichotomies rather than continuous 
gradations, the theory will be unable to achieve the 
uniform treatment of a range of cases necessary to 
satisfy the requirement of functional interdependence. 
Because the vocabulary of ordinary language is 
generally a vocabulary which contains sharp quali- 
tative transitions and dichotomies, it is generally 
not a vocabulary which can be used to formulate 
generalisations which satisfy the requirement of 
functional interdependence to any very significant 
degree. It is largely for this reason that scientific 
theories are not stated in the vocabularly of ordinary 
language and that the construction of a scientific 
theory generally requires a switch to quite different 
vocabulary. The characteristic flattening out or 
homogenising of the world which is achieved through 
the use of words like ‘mass’, ‘velocity’, ‘energy’, 
‘utility’, ‘force’, and so forth is not a fortuitous 
feature of scientific theories but rather makes an 
essential contribution to their explanatory power’. 

A similar set of remarks can be made about the 
role played by the development of systems of measure- 
ment in the construction of scientific theories. It 
has often been noted that the development of pre- 
cise systems of measurement in one of the most 
distinctive features of modern science, and it is com- 
monly held that the scientific status of a discipline 
is in some way closely bound up with the availabi- 
lity of appropriate techniques of measurement for 
that discipline. 

My account of scientific explanation enables us 
to understand why measurement should have this 
sort of significance—it links the explanatory power 
of a scientific theory to the availability of such tech- 


*These remarks connect up with, and provide a further 
rationale for Donald Davidson's claim that we may typically 
expect the law ‘underlying’ a singular causal sentence to be 
stated in a technical, non-ordinary vocabulary which differs 
from the ordinary vocabulary in which the singular causal 
sentence is stated {cf Donald Davidson (1967)]. This point 
is explored in more detail in my ‘Singular Causal Explanation 
in Mietory’ forthcoming). 


niques of measurement. By contrast, while there 
are many reasons that have nothing to do with ex- 
planation which a Hempelian might have for pre- 
ferring a theory which contains quantitative laws or 
in which precise measurements are employed, it is 
not easy to see how the presence of these features 
might confer an explanatory advantage on a theory, 
given a Hempelian conception of explanation. 


3. An account of scientific explanation in terms 
of functional interdependence also fits naturally 
with the intuitively attractive idea that a successful 


‘scientific explanation does not merely show that the 


explanandum phenomenon occurs regularly but also 
exhibits the explanandum phenomenon in a new 
light, allowing one to see the relevance of certain 
considerations which were not apparent from the 
original characterisation of the explanandum. Consi- 
der someone who asks for a scientific explanation of 
why some raven is black. Such a person (let us 
call him Q) does not, I think, merely wish for a 
demonstration via a law and some statement of 
initial conditions, that this raven ‘had’ to be black. 
Rather, when Q asks for a scientific explanation of 
why some raven is black, he wishes to know what 
it is about that raven which makes it black. Q is 
puzzled because he is unable to identify those fea- 
tures of a raven which are relevant to its blackness 
or is unaware of the laws governing those features. 
When Q is in such a situation he will not be helped, 
it seems to me, by being told that all ravens are 
black. This generalisation simply tells Q that all 
other ravens have the feature he finds puzzling about 
this particular raven. This information may be of 
interest to Q, but it will serve to generalise rather 
than dispel his original puzzlement. If Q does not 
know what it is about the explanandum phenomenon 
which results in its behaving as it does, this puzzle- 
ment will not be relieved when Q is told that the 
explanandum phenomenon always behaves in the 
way Q finds puzzling. 


Instead, QO requires something quite different—an 
explanation that will draw his attention to further 
considerations the relevance of which is not apparent 
from Q’s original characterisation of the explanandum 
under investigation. This is what the scientific 
explanation of why some raven is black does. It 
allows us to see the raven not simply as a raven 
but rather as a system having a certain genetic and 


biochemical structure and allows us to see the re- 
levance of the laws governing this structure to the 
raven’s colour. We are shown that the bird possesses 
one kind of genetic and biochemical structure among 
the many different kinds of such structures dillerent 
organisms may possess, and that in each case it Is 
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the character of this structure which is relevant to 
an organism’s colour. 

I want to suggest that this is a typical feature of a 
successful scientific explanation—that typically such 
an explanation will do more than merely show us 
that the puzzling explanandum phenomenon occurs 
regularly, that it will allow us to see the explanan- 
dum phenomenon in a new light by drawing our 
attention to a previously unappreciated set of con- 
siderations. I shall express this by saying that a 
scientific explanation typically involves a ‘recons- 
trual’ of the explanandum. It should be clear that 
an explanation which meets the requirement of 
functional interdependence will, at least in many 
cases, possess these features. This is because an ex- 
planation which meets the requirement of functional 
interdependence involves seeing the explanandum 
phenomenon or state as one instance of a more 
generally characterised range of phenomena or 
states, the occurrence of any one of which could be 
explained in terms of the same generalisation, given 
the occurrence of the appropriate initial conditions. 
An explanation which fails to meet the requirement 
of functional interdependence—an explanation like 
(Ex. 1)—will also fail to exhibit its explanandum in 
a new light or to introduce a set of considerations the 
relevance of which was previously unappreciated. 
It is this failure which accounts, I believe, for the 
air of triviality which surrounds an explanation 
like (Ex. 1). In imposing the requirement of func- 
tional interdependence, we require that the generali- 
sation used to explain why some raven is black go 
beyond this explanandum in some more ambitious 
sense than that evinced in (Ex. 1), that it do something 
more than simply assure us that the explanandum 
phenomenon occurs regularly. 


Consider another example. Even in the relatively 
primitive account of choice-behaviour devised by 
Watkins, a consumer’s choice of A, over A, is not 
explained by reference to a generalisation like ‘all 
consumers will choose A, over A,” but rather by re- 
ference to a generalisation to the effect that consu- 
mers will maximise expected utility. We come to 
understand why this particular consumer has chosen 
A, over A, not when we are told they all do, but 
rather when we come to see this choice as an in- 
stance of expected utility maximising behaviour. 
And this latter ‘scientific’ explanation involves the 
introduction of considerations Which were not 
apparent the initial characterisation of the 
explanandum as a consumer’s choice of A, over A,. 
The scientific explanation identifies, . 
satisfying the 


from 


in virtue of 
functional interde- 
those factors (the consumer's beliefs and 


requirement of 
pendence, 


preferences) which are relevant to the consumer's 
choice, factors which are not identified in any ex- 
planation which simply depends on the generali- 
sation ‘all consumers will choose A, over A,’. An 
important part of the scientific explanation of the 
consumer’s choice consists in coming to see that 
these factors make a difference to the consumer’s 
choice—in coming to see that if the consumer’s 
preferences and probability beliefs had been different 
in various ways he would have chosen differently. 
It is because an explanation in terms of Watkins’s 
theory satisfies, at least in a crude way, the require- 
ment of functional interdependence that it provides 
this sort of information and satisfies our demand for 
a reconstural of the explanandum. 

There is a tendency among many covering-law 
theorists to think of the explanation of particular 
facts (i.e., explanations in which the explananda are 
singular sentences) as a primary or at least typical 
scientific activity. But, in fact, as the examples of 
scientific explanation we have discussed suggest, 
scientific explanations typically have as their ex- 
plananda generalisations rather than singular sen- 
tences. One finds, in scientific treatises and text- 
books, explanations of why simple pendula have 


periods T = 2x (J/g), of why monopolies are 
output restrictors, of Boyle’s and Charles’s Law, 
of Bernouilli’s equation, of the expression relating 
pressure and volume in gasses undergoing an adia- 
batic process. One does not find in addition to 
these explanations a distinct kind of explanation in 
which, e.g., the period of some particular simple 
pendulum is explained in terms of the generalisation, 
‘All simple pendula have periods = 2% 4 (//g)’, 
or in which the output restricting behaviour of some 
monopolistic firm is explained by reference to the 
generalisation, ‘All monopolistic firms are output 
restrictors.” To the extent that it makes sense to 
speak of the scientific explanation of such particular 
cases, the generalisations which would figure in such 
explanations are surely just those that would figure 
in the explanation of the corresponding general 
case. That is to say, a scientific explanation of why 
this A and B will involve just those generalisations 
which could be used to explain why all As are Bs. In 
this sense, the scientific explanation of particular 
facts is an activity which is derivative or parasitic 
on the scientific explanation of generalisations. 
The ae to suppose otherwise plays, I think, 
no sma le i aki ; a 
iadateal pl tg oe 2 ae 
iis orists have given us, 
Plausible and attractive. Correspondingly, 
ebyeteletet ered re 
ntific activity we will, I think, 
be led to see the picture of scientific explanation 


Scientific Explanation 


covering-law theorists have given us as misleading 
mm certain crucial respects. 

4. Consider one last example, which will help 
to draw together the disparate strands of my dis- 
cussion. In a well-known passage in ‘Aspects of 
Scientific Explanation’, Hempel describes two differ- 
ent explanations which I have distinguished by 
means of brackets for later reference, of why the 
water level of a breaker containing a piece of floating 
ice will remain unchanged as the ice melts. 

‘A purely logical point should be noted here, however. 
If an explanation is of the form (D-N), then the 
laws L,, L,,...,.L, invoked in its explanans logically 
imply a law L* which by itself would suffice to ex- 
plain the explanandum event by reference to the 
particular conditions noted in the sentences C,, C,,.., 
Cy. This law L* is to the effect that whenever 
conditions of the kind described in the sentences 
C,, C;..., the explanandum-sentences occurs. Consi- 
der an example: A chunk of ice floats in a large 
breaker of water at room temperature. Since the 
ice extends above the surface, one might expect the 
water level to rise as the ice melts; actually, it re- 
mains unchanged. Briefly, this can be explained 
as follows : [According to Archimedes’ principle, 
a solid body floating in a liquid displaces a volume 
of liquid that has the same weight as the water dis- 
placed by its submerged proton. Since the melting 
does not change the weight, the ice turns into a mass 
of water of the same weight, and hence also of the 
same volume, as the water initially displaced by its 
submerged portion; consequently, the water level 
remains unchanged. The laws on which this account 
is based include Archimedes’ principle, a law con- 
cerning the melting of ice at room temperature; the 
principle of the conservation of mass, and so on]. 
None of these laws mentions the particular glass of 
water or the particular piece of ice with which the 
explanation is concerned. Hence the laws imply 
not only that as this particular piece of ice melts 
in this particular glass, the water level remains un- 
changed, but rather the general statement L* that 
{under the same kind of circumstance, i.e., when 
any piece of ice floats in water in any glass at room 
temperature, the same kind of phenomenon will 
occur, i.e., the water level will remain unchanged... 
clearly, L* in conjunction with C,, C,, ... Cx logically 
implies E and could indeed be used to explain, in this 
context, the event described by E£.] ({1965], p. 347)’ 

Whether ‘minimal covering-law’s like L* will 
always be, in any natural or interesting sense of the 
word, ‘laws’ is an interesting question but one which 
will not detain us here. The questions I want to 
consider here is rather this : assuming that L* is a 
law, it is law which could be used in a scientific 
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explanation of why (E) the water level in some parti- 
cular glass remained unchanged when the ice in it 
melted ? 

In the above passage from Hempel, I have intro- 
duced two sets of brackets. The first set encloses 
a sketch of what might reasonably or naturally be 
regarded as a scientific explanation of E. The 
second encloses a minimal covering-law explanation 
to E. The contrast between these two explanations 
is, I think, quite striking and much of my discussion 
in this chapter can be regarded as an attempt to 
explicate this contrast. 

Note to begin with the contrast between L* and 
the scientific laws—Archimedes’ principle, the law 
of conservation of matter and so forth—which figure 
in the explanation enclosed in the first set of brackets. 
The latter but not the former are stated in that 
abstract vocabularly which makes possible the 
characterisation of a range of different cases and 
their systematic inter-relation. The laws which 
figure in the explanation enclosed in the first set of 
brackets are such that they can be used in conjunc- 
tion with different sets of initial conditions to ex- 
plain a whole range or spectrum of different exp- 
lananda—thus Archimedes’ principle can be used, 
for example, to explain why any solid body floating 
in a liquid displaces the volume of liquid it does. 
The explanation enclosed in the first set of brackets 
gives us some sense for the range of conditions under 
which the explanandum will hold. When we see 
the relevence of the considerations invoked in the 
explanans—that a solid which floats displaces a 
volume of liquid equal to its own weight, that no 
change of weight is involved when a solid melts— 
we see that the same reasoning could well be used to 
show that any solid floating in its liquid from and 
melting will leave the level of the liquid unchanged. 
Nothing in the explanation of £ turns essentially 
on the fact that a piece of ice is involved in the above 
example. We can also see, once we appreciate the 
relevance of Archimedes’ principle to this case, that 
it does make a difference whether the solid is floating 
in the liquid. If, for example, the solid sinks in the 
liquid, then it will displace a volume of liquid equal 
to its own volume rather than its weight, and since 
a given mass of solid will generally increase in 
volume when it melts, the level of liquid in the con- 
tainer will rise as the submerged solid melts. 

By contrast, the minimal covering-law explanation 
in terms of L* gives us no information of this kind, 
It can be regarded as assuring us, perhaps, that the 


water level in the glass ‘had’ to remain unchanged 
when the ice melted, but it does not answer the ‘what 
if..’ questions that the explanation enclosed in the 


first set of brackets can be used to answer, And to 
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say this is to say that the minimal covering-law 
explanation does not perspicuously exhibit the factors 
or conditions which are relevant to the water level in 
the glass remaining unchanged in the way that the 
explanation enclosed in the first set of brackets does. 
One can be aware of the information contained in 
the minimal covering law explanation, and yet largely 
fail to understand what it is about an ice cube melting 
in a glass that results in the water level in the glass 
remaining unchanged. One may be aware of L* 
and yet still be unclear whether the fact that the water 
level in the glass remained unchanged has to do with 
some feature peculiar to water and ice, whether it has 
to do with the fact that a glass rather than some other 
container was employed, and so forth. When we 
ask for a scientific explanation of E we are, I think, 
interested in the answers to questions like these, not 
merely in a certification that E had to be true. 

We may note also the important role that a re- 
characterisation or reconstrual of the explanandum 
plays in the explanation enclosed in the first set of 
brackets and the complete absence of this feature in 
the minimal covering-law explanation. In the first 
explanation we begin to understand why the water- 
level of the glass remained unchanged as the ice-cube 
melted in it when we come to see the ice cube as simply 
one instance of a solid floating in a liquid (and hence, 
according to Archimedes’s principle a solid which 
displaces a volume of liquid equal to its own weight), 
the melting of the cube as a process, which like any 
other change of state, results in no weight change, 
and so forth. The air of triviality which, by con- 
trast, surrounds the minimal covering-law expla- 
nation, reflects its failure to provide any such recons- 
trual of £, any such exhibition of E in a new light. 

These dissimilarities between the two explanations 
considered above seems to me to warrant my claim 
that the difference between them may profitably be 
regarded as a difference in kind rather than merely 
a difference in degree. The explanation enclosed in 
the first set of brackets answers a kind of question 
which is not answered by the explanation in the 
second set of brackets. The first explanation does 


something more than merely exhibit a nomologically 
sufficient condition for E, and this something more 
makes a crucial difference to its character as an 
explanation. It is this difference I have tried to 
capture in characterising the first explanation as 
scientific and the second explanation as non-scientific. 


University of Wisconsin—La Crosse 
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ACADEMY NEWS 


Council Meeting—August 7-8, 1980 


Some important decisions taken at the 3rd Statutory 
Meeting of the Council for the year 1980 held on 
7 and 8 August 1980 at the Library Hall, Administra- 
tive Building, Udaipur University, Udaipur, 
Rajasthan are reported below: 


Academy’s Role in the Formation of the Science and 
Technology Plan 


The President referred to a meeting of leading 
scientists of the country convened by the Department 
of Science & Technology at Vigyan Bhavan in 
New Delhi on August 2 and 3, 1980 and addressed by 
the Prime Minister, Shrimati Indira Gandhi. About 
100 scientists were present at the meeting, called 
in connection with the formulation of the science 
and technology component of the Sixth Five Year 
Plan. The Prime Minister reaffirmed her faith in 
science and technology. It was very encouraging 
to learn about the provision of higher outlay in the 
Sixth Plan. The President referred to the statement 
made by Dr M. S. Swaminathan at the meeting that 
the Academy will have an important role in the 
formulation of the Science and Technology Plan. 


Standing Panel on Measures to Attract Young 
Talented People to Careers in Science and Technology 
and to sustain their Interest in Science 


The Council discussed the matter of attracting, 
promoting and retaining talented Young Scientists. 
A number of suggestions were made such as modi- 
fication of the career development award of the 
UGC, a more extensive introduction of the post- 
doctoral fellowship programme, an improvement 
of the science laboratories in schools and colleges etc. 
The wider question of popularisation of science was 
also discussed, and a number of modalities were 
suggested. It was decided that the following Stand- 
ing Panel for this purpose be established in the 
Academy to make an in-depth study of the problem 
and make recommendations from time to time to 
the Department of Science & Technology and other 
agencies in the country. 

Professor R. C. Mehrotra—Chairman 

Professor R. P. Bambah 

Professor S. C. Bhattacharyya 

Professor C. N. R. Rao 

Professor B. Ramachandra Rao 


COSTED [International Travel Fellowship 


The Indian National Committee on Science and 
Technology for Developing Countries at their meeting 
on 7 July 1980 had recommended that INSA could 
participate in COSTED international travel fellow- 
ship programme for young scientists below the age 
of 35 years by INSA contributing 25 per cent of 
international travel cost (about Rs. 2500/- for each) 


and award annually 20 such international travel 
grants. 


Election of Fellows 


The Council unanimously recommended to the 
Fellows of the Academy a list of 30 scientists to be 
elected as Fellows. 

The Council appointed a group consisting of Professor 
B. R. Rao, Dr A. R. Verma and Professor A. K. 
Sharma to streamline the format of the nomination 
form and provide a guideline for making recommen- 
dations. 

A suggestion was made that the conveners of the 
Sectional Committees (who are not Council Members) 
may be invited to attend the Council meeting when 
fellowship selections are to be discussed. 


Recommendations for Election of Foreign Fellows 


The Council recommended eight scientists for elec- 
tion as Foreign Fellows of the Academy. 


Recommendations for the Election of Council for 1981 


The Council nominated the following for filling up 
vacancies as Officers and members of the Council* 
occurring in the year 1981: 


: Professor M. G. K. Menon 

(Delhi) 

: Professor S. C. Bhattacharyya 

(Calcutta) 

Dr A. S. Paintal (Delhi) 
Treasurer - Dr V. G. Bhide (Delhi) 
Foreign Secretary : Professor D. Lal (Ahmedabad) 
Secretary : Professor P. N. Tandon (Delhi) 
Members of Council: Dr S, Dhawan (Bangalore) 
Professor Ramdeo Misra 


President 


Vice-Presidents 


(Varanasi) 


; *Flected in October 1980 
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Professor H. L. Nigam 
(Allahabad) 

Professor S. Raghavan 
(Bombay) 

Professor M. R. Rajasekhara- 
setty (Mysore) 

Dr O. Siddiqi (Bombay) 


Consideration of the Recommendations of the 
Sectional Committees for the Award of Science 
Academy Medals for Young Scientists 1980 


The Council considered the recommendations of the 
Sectional Committees and recommended the award 
of Science Academy Medals for Young Scientists 
(1980) to 15 scientists as announced at the General 
Meeting held on 7 August 1980 (vide Appendix II 
of the Minutes of the General Meeting). 


Appointment of Sectional Committees 1981 


In every Sectional Committee, according to regu- 
lations three members are to retire every year and the 
Council nominates three members in their place for 
a further period of three years. The members 
retiring under each Sectional Committee on December 
31, 1980, the members appointed to take their place 
and the composition of the Sectional Committees for 
the year 1981 are given in Annexure I. 

The Council at its meeting held on 4 October 
1980 appointed Professor K. S. Thind as member on 
Sectional Committee VI in place of Professor T. S. 
Sadasivan, who has regretted his inability to accept 
the appointment. 


Appointment of Advisory Committees 
(a) Basic Sciences Committee (1981) 


The Council constituted the Basic Sciences Com- 
mittee for the year 1981 as follows: 

The President—Chairman 

The Immediate Past-President 

The Treasurer 

The Two Secretaries 


Members nominated one each from the 10 Sectional 
Committees 


Professor J. N. Kapur 
Professor K. L. Chopra 
Dr Jagdish Shankar 
Professor G. S. Sanyal 
Dr S. K. Ghosh 

Dr S. C. Agarwala 
Professor U. S. Srivastava 
Dr M. G. Deo 

Dr P. M. Bhargava 
Professor N. C. Ganguli 


Members appointed 
Professor M. S. Narasimhan 
Professor H. L. Nigam 


(b) & (c) Inter-Academy Exchange Committee and 
Popularisation of Sciences Committee 


As authorised by the Council, the President has 
appointed the Inter-Academy Exchange Committee 
and the Popularisation of Sciences Committee 1981 
(see Annexure II). 


Appointment of Standing Committees 1981 


The Council authorised the President to appoint 
Standing Committees for 1981. The Standing Com- 
mittees appointed by the President for 1981 are 
given in Annexure III. 


Appointment of Advisory Boards for Awards for the 
year 1982 


The Council authorised the President to appoint 
Advisory Boards for the awards due for 1982. The 
President constituted the Advisory Boards for the 
awards for 1982 as given in Annexure IV. 


Consideration of the Draft Agreement of Scientific 
Cooperation between the Indian National Science 
Academy and the Hungarian Academy of Sciences 


Professor R. P. Bambah, Vice-President, INSA 
visited the Hungarian Academy of Sciences during 
June 4-7, 1980. The Hungarian Academy of Sciences 
had expressed their interest to establish bilateral 
relations with INSA. After discussions with the 
Vice-President of INSA, a draft agreement between 
the Indian National Science Academy and the 


Hungarian Academy of Sciences for future bilateral 
cooperation was signed. 


The Council considered the comments received from 
Professor M. G. K. Menon on this point. According 
to Professor Menon the DST already have a Science 
and Technology Cooperation Programme and a 
Cultural Exchange Programme with Hungary, both 
of which provide for exchanges of scientists and 
professors. Ad hoc proposals in the areas not 
covered in the S & T Programme have also been 
made and implemented in the past. Under the 
circumstances the purpose and scope for a separate 
Agreement between INSA and the Hungarian 
Academy of Sciences was not clear. 

The Council authorised the President INSA to 
discuss the matter with Professor M. G. K. Menon. 


Visit of INSA Delegation to USSR Academy of 
Sciences, Moscow 


An INSA Delegation consisting of Dr V. Rama- 
lingaswami, President (leader), Professor R. P. 


Academy News 


Bambah, Vice-President, Dr A. P. Mitra, Secretary, 
Dr B. S. Joshi, Professor D. Lal, Dr O. Siddiqi and 
Shri S. Rajan, Assistant Executive Secretary, visited 
the USSR Academy of Sciences from 26 May 
1980 to 3 June 1980. 

A programme of Scientific Exchange and Scientific 
Cooperation between the Indian National Science 
Academy and the USSR Academy of Sciences and 
the protocol signed by the leaders of the two sides 
are given in Anmnexures V & VI. 

The Council considered the comments received in 
this connection from Professor M. G. K. Menon. 
A meeting is proposed to be convened between the 
Secretary, DST and President, INSA to discuss the 
matters further. 


Consideration of Time Limit for receiving the Various 
Awards of the Academy 


The Council recommended that the Srinivasa 
Ramanujan Medal—1968 awarded to Dr P. C. 
Mahalanobis may be retained in the Academy. 
Professor R. P. Bambah, Vice-President INSA was 
requested to write to Drs K. Chandrasekharan 
and Harish Chandra enquiring about their next 
visit to India so that the Srinivasa Ramanujan Medal— 
1966 and 1974 may be presented to them respectively. 
Their visits may be coordinated with the UGC who 
have arrangements for inviting eminent academicians 
from abroad. 


Proposal for extending Hospitality to any INSA 
Fellow (Indian or Foreign) normally residing in U. K. 
during his Visit to India 


The Council recommended that the Academy could 
provide hospitality for the technical visit in India 
of Foreign Fellows of INSA prepared in consul- 
tation with the Academy which would also make 
arrangement regarding local programmes of lectures 
in different centres in India and the courtesies due 
to the distinguished guests. Similar courtesy could 
be extended to Indian Fellows normally residing 
abroad. 


Publication Grants to Scientific Societies, Associations, 
Institutions etc. 

The Council approved the recommendations of the 
Grants and Symposia Committee made at its meeting 
held on 23 April 1980 to provide publication grants 
to 15 scientific societies, associations and institutions 
as given in Annexure VII. 


Financial Assistance to Workshops, Winter Schools/ 
Summer Schools and International Conferences 


The Council approved the recommendations of the 
Grants and Symposia Committee made at its meeting 
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held on 23 April 1980 to provide financial assistance 
to 12 Workshops, Winter/Summer Schools. Inter- 


national Conferences etc. as indicated in Annexure 
VIII. 


Recommendations of the Popularisation of Sciences 
Committee 


Considering the Minutes of the meeting of the 
Advisory Committee on Popularisation of Sciences 
held on 23 April 1980, the recommendations were 
approved with amplification as detailed below : 

(a) The Council accepted the recommendations 
that all local chapters be requested to take 
greater part in activities of popularisation of 
sciences and a grant of Rs. 5000/- per annum 
may be allowed to Bombay, Bangalore and 
Calcutta chapters in the first instance. 

(b) It was mentioned that efforts should be made 
to invite bright students and arrange pro- 
grammes of interaction with scientists. 

(c) Lectures of interest to school children may be 

arranged especially on subjects fresh in the 
news. The programme for school children 
in Calcutta was proving very attractive but 
lack of audiovisual aids was a very serious 
handicap. 
A popularization award for books in English 
may be announced for select scientific 
areas and if possible, certain selected scientists 
be invited (to submit entries) three to five 
years ahead. 

Dr Yash Pal mentioned the requirements of good 
quality software for INSAT (1981) when they will 
have an 1} hour programme daily. 


(d) 


INSA Local Chapter at Roorkee 
An INSA Local Chapter was formed at Roorkee 
with Dr Dinesh Mohan as Convener. 


Representations of INSA on the Council of the Indian 
Statistical Institute, Calcutta for a term of Two Years 
from 25 July 1980 
The following were nominated to represent INSA 
on the Council of the ISI, Calcutta for the two year 
term from 25 July 1980: 
Mathematician : Professor M. S. Narasimhan 
Statistician Professor S. S. Shrikhande 
Biologist Professor A. K. Sharma 
Scientist working 
in natural science: Dr S. C. Bhattacharyya 


Representation of INSA on the Advisory Board for the 

Award of Rabindranath Tagore Birth Centenary 

Plaque (1980) of the Asiatic Society, Calcutta | 
Professor (Mrs) Archana Sharma was nominated 


to represent INSA on the Advisory Board for the 


18 INSA Newsletter 


award of Rabindranath Tagore Birth Centenary 
Plaque (1980). 


Committee to Study the Functioning of the Secretariat 
and Recommend Modifications and Innovations 


A Committee under Chairmanship of Dr A. R. 
Verma and consisting of Professor B. R. Rao, 
Dr A. P. Mitra, Dr M. G. Deo and Professor ys ee 
Mohan Ram was appointed to study in detail, the 
functioning of the INSA Secretariat and recommend 
any modifications and innovations. 


Miscellaneous Decisions 


Authorisation of Shri S. K. Sahni, Project Coordi- 
nator (Basic Sciences) to sign cheques drawn on 
behalf of the Academy during the absence from 
headquarters of the Executive Secretary from 
22-6-80 to 20-7-1980 was reported. 

Designation of Professor B. Ramachandra Rao, 
Treasurer, INSA to continue the functions of Dr 
A. P. Mitra, Secretary during his absence overseas 
in July 1980 was confirmed. 


Proposal for establishing an Indian Council for 
Biology 


A proposal for establishing an Indian Council 
for Biology is under consideration. 


Dr Lal reports from Woods Hole 


(1) Third International Congress on the History of 
Oceanography, held at Wood Hole, 22-26 
September, 1980. 

Dr D. Lal attended the above Congress at the 
Woods Hole, which celebrated the 50th anniversary 
of Woods Hole Oceanographic Institution (WHOJD). 
A series of sessions dealt with the history of oceano- 
graphy in other countries, history of oceanographic 
instrumentation, marine pollution and highlights 
of development of important concepts in oceano- 
graphy such as the Plate Tectonic theory. Every 
evening, lectures were organised, which dealt with 
Woods Hole, Marine Numismatics, History of 
Scientific Illustration and the present status on the 
Law of the Sea. The emphasis was more on the 
history, i.e., dates and historical account of growth 
of scientific ideas in oceanography, according to the 
planned theme for the Congress. 


(2) SCOR Executive Committee Meeting held at 
Woods Hole, 26, 27, 28 September, 1980 

Dr D. Lal, Director, Physicai Research Laboratory, 

Ahmedabad attended the SCOR Executive Committee 

meeting as an ex-officio member of EC and also as 

the member of National Committee of INSA, and 

ex-officio as the President of IAPSO. It has been 


decided that the level contribution of the National 
Committees would have to be raised by 15 per cent 
during 1982; and no change in 1981. The- following 
were elected as the office bearers for the next SCOR 
Executive Committee : 


President Eric Simpson 
Secretary Alan Longhurst 
Vice-Presidents 1) Henry Charnok 
2) G. Siedler 
3) T. Wolff 


The Secretariat has so far been housed at the 
Royal Society, London. It will now move to Halifax 
(Canada). The address will be: SCOR Secretariat, 
Executive Secretary, Elizabeth Tidmarsh, Depart- 
ment of Oceanography, Halifax N. S., Canada B 3H 
431. 


International Symposium 
on Solar Eclipse 


(January 27-31, 1981) 


On the invitation of the Indian National Science 
Academy, a large number of optical astronomers, 
radio astronomers, ionospheric physicists and biolo- 
gists from various countries visited India on the 
occasion of Total Solar Eclipse on 16th February 
1980 to observe and take up experiments. Many 
successful experiments were conducted during this 
event both by Indian and foreign scientists. 

The Academy is organising an International Sympo- 
sium on Solar Eclipse for discussing the results 
obtained during this eclipse in India in order to 
compare the results with measurements made else- 
where in the world and to interpret the results in the 
light of present and past measurements. 

The major objective of the symposium is to 
emphasise the interdisciplinary aspect of the measure- 
ments. 


1. Symposium Topics 


The following are the main areas in which the 
papers will be accepted : 


(1) Optical and Radio Astronomy 

(2) lonospheric Physics and Aeronomy 

(3) Atmospheric Physics and Atmospheric Electro- 
dynamics 

(4) Geomagnetism 

(5) Radiation and Life Processes 


2. Venue of the Symposium 


The symposium will be held at the Academy, 
Premises. 


MISCELLANEOUS NEWS 


December 30-31, 1980 


Seminar on “Exploitation of Sun, Sea and Shore- 
Retrospect & Prospect.” 
The Seminar intends to discuss vital issues in the 
areas of Salt, Marine and inorganic chemicals, Desali- 
nation, Marine algae, Sea water irriculture and 
Solar Energy utilisation. 

A felicitation ceremony is scheduled to be held at 
the end of the Seminar, to honour Dr D. J. Mehta, 
the outgoing Director, CSMCRI under whose ste- 
wardship the Institute has progressed considerably. 
The Seminar will be inaugurated by Professor 
M. G. K. Menon, Secretary, DST and the Director- 
General, CSIR. Shri Madhav Singh Solanki, Chief 
Minister of Gujarat will be the Chief Guest. 

Venue: Central Salt & Marine Chemicals Re- 
search Institute, (CSMCRI) Bhavnagar, Gujarat. 

Correspondence to: Shri K. S. Rao, CSMCRI. 


January 19-21, 1981 


Seminar-cum-Workshop on “Opportunities for High 
Altitude Balloon Experiments in India.” 

The Seminar-cum-Workshop has three primary ob- 
jectives: 


(i) to educate the participants about the existing 
facilities and capabilities, and plans for the 
future; 

(ii) to identify the scientific and technological in- 
terests and requirements of the potential users 
the facility; and 

(iii) to expose the participants, to the extent possible, 
to some of the techniques of pay load pre- 
paration, balloon launching, tracking, tele- 
command, telemetry and data aquisition methods 
and facilities. Hopefully, there would also be 
a demonstration balloon launch on one of the 
mornings, depending on weather conditions and 
other operations. 


The deliberations of the meeting will consist of 
invited talks, presentation by participants, a work- 
shop and a concluding session. 

Venue: TIFR Balloon Facility near the ECIL 
Complex at Maula Ali, Hyderabad during 10 a.m.- 
5 p.m. 

Correspondence to: Shri R. T. Redkar, TIFR 
Balloon Facility, P. B. No. 5, ECIL Post, Hyderabad- 
AD 762. 


March 4-7, 1981 


International Symposium on “Chemical Indices and 
Mechanisms of Organ Directed Toxicity.” 

Venue: Barcelona, Spain. 

Sponsor: IUPAC 


July 6-9, 1981 


27th International Symposium on “Macromolecules.” 
Venue; Strasbourg, France. 
Sponsor: TUPAC 


July 15-21, 1981 


XII International Conference on the ‘Physics of 
Electronic and Atomic Collisions.” 

The Conference will deal with two body interactions 
between ions, atoms, simple molecules, electrons 
(negative and positive ) and photons. The collision 
energies of interest range from subthermal to millions 
of electron volts. Plasma and warm phenomena, 
pure atomic and molecular spectroscopy surface, 
and solid state physics and processes involving the 
structure of the nucleus lie outside the scope of the 


conference unless they relate directly to two-body 
collisions. 


Last Date for Abstracts: March 13, 1981. 

Venue: Gatlinburg, Tennessee, U.S.A. 

Correspondence to: Dr Sheldon Datz, Local 
Chairman, Oak Ridge National Laboratory, P. O. 
Box X, Oak Ridge, TN 37830, U.S.A. 


August 9-14, 1981 


International Conference on “Chemical Educa- 
tion.”’ 
Venue: University of Maryland, U.S.A. 


Sponsor: TUPAC 





August 9-15, 1981 

Symposium on “Variations in the Global Water 
Budget.” 

The major aim is to increase the understanding of 
the physical processes that control seasonal and non- 
seasonal variations of the global water budget. It 
is particularly important to establish the modes of 


variation of the water budget over various regions of 
the globe and to try to link them to changes in the 
large-scale circulation of the atmosphere and ocean, 


While a general understanding of the atmospheric 
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water budget exists, the oceanic water budget is still 
not thoroughly elucidated. There will be ten scienti- 
fic programmes relating to the main theme of the 
osium. 
sm School of Geography, Mansfield Road, 
Oxford, U. K. 
Sponsors: (\) International Commission on Cli- 
mate (ICCL) of the International Association of 
Meteorology and Atmospheric Physics; (2) Inter- 
national Association for Hydrological Sciences 
(LAHS); (3) Palaeoclimate Commission of the Inter- 
national Union for Quaternary Research (INQUA) 
and (4) Joint Scientific Committee (JSC) of the 
WMO/ICSU World Climate Research Programme. 
Correspondence to: Professor R. E. Newell, De- 
partment of Meteorology, 54-1520, MIT, Cam- 
bridge, MAO2139, USA or Dr F. Alayne Street, 
School of Geography, Mansfield Road, Oxford, 
OX 13TB, U. K. 


August 10-18, 1981 
XX General Assembly of URSI including open 
Symposium on “Millimeter and Submillimeter Waves, 
Remote Sensing, Mathematical Models in Radio 
Propagation.” 

Venue: Washington D.C., U.S.A. 

Sponsor: URSL of the ICSU. 


August 19, 1981 


XIL International Congress of ‘‘Nutrition.”’ 
Venue: San Diego, California, U.S.A. 


August 23-29, 1981 


VIL International Biophysics Congress and IIL Pan- 
American Biochemistry Congress. 

The Principal aim of this event is to bring to- 
gether scientists and students engaged in the various 
fields of biophysics, biochemistry and other areas of 
biological and physical sciences in recognition of the 
manifold interactions developed in these spheres. 
Both the classical and newly developing areas will be 
represented, thereby seeking to provide the appro- 
priate framework for participants to obtain an over- 
all view and a more detailed insight into their fields 
of interest. 

The scientific programme will include plenary 
lectures and symposia on 20 topics, workshops and 
free communications. Satellite activities and an 


International School of Biophysics have been 


scheduled. 

Venue: Mexico City, Mexico. 

Sponsors: ITUPAB, Pan-American Association of 
Biochemical Societies, Sociedad Mexicana de Bio- 
quimica and Sociedad Mexicana de Ciencias Fisio- 
logicas. 


Correspondence to: Secretariat, VIL International 
Biophysics Congress and Il Pan-American Bio- 
chemistry Congress, Cerrada de Popocatepetl No. 
51-A, Mexico 13, D.E. Mexico. 


August 25-28, 1981 
Il [UPAC-IUPHAR Symposium on 
Drug Research.” 
Venue: Noordivijkerhout, Netherlands. 
Sponsor: TUPAC 


“Strategy in 


August 25—September 2, 1981 
XXXI IUPAC General Assembly. 
Venue: Leuren, Belgium. 


September 14—November 1, 1981 


Third International Course on Applied Taxonomy 
of Insects and Mites of Agricultural Importance 
The Course will give participants a training in the 
latest trends in taxonomy with special reference to 
the identification of insects and mites of agricultural 
importance and in the procedures and practices of 
curation. 

Organiser: Commonwealth Institute of Entomo- 
logy, 56 Queen’s Gate, London SW 75 JR, U.K. 
(also venue) with the collaboration of Commonwealth 
Fund for Technical Cooperation, Commonwealth 
Secretariat, Marlborough House, Pall Mall, London 
SW 1 Y 5HX, England. 

Fees: £400 per participant payable in advance. 

Admission: Only 12 students — open to suitable 
candidates from all countries working in the res- 
pective field of research. Application forms (ET/I1 
and ET/3) and other information regarding the 
fellowships can be obtained from the official acting as 
a point of contact for the CFTC aid programme in 
one’s country/from this Institute. Completed appli- 
cations must be returned to the Director at the venue, 
before 2nd March 1981. 


August 1-19, 1982 
XI Congress of Inter-Union for Quaternary Re- 
search. 

Venue: Moscow, U.S.S.R. 


ee 
August 30-—September 3, 1982 


IX International “Mass Spectrometry” Conference. 

The conference will cover all aspects of Mass Spec- 
trometry. The programme will include invited lec- 
tures, presentation of submitted papers and posters. 
A commercial exhibition ‘will be organised. 


Venue: The Historical Castle of Hof burg, Vienna, 
Austria. 


Sponsors: Austrian Mass Spectrometry Group, 
the Austrian Society for Microchemistry and Analy- 


Miscellaneous News 


tical Chemistry, the Austrian Chemical Society and 
the Institute of Analytical Chemistry of the Uni- 
versity of Vienna. 


Correspondence to: INTERCONVENTION, P. O. 
Box 105, A-1014, Vienna, Austria. 
Tel: 576288, 576305. 


The Department of Public Information of the 
U.N. Division for Economic and Social Information 
has announced a Conference on “New and Renew- 
able Sources of Energy” to be held during August 
1981 (dates to be finalised) in Nairobi, Kenya. 

The Conference will elaborate measures for con- 
certed actions designed to promote the development 
and utilization of new and renewable sources of 
energy with a view to meeting future overall energy 
requirements especially those of developing countries, 
particularly in the context of efforts aimed at accelerat- 
ing the development of developing countries. It 
will provide an opportunity for countries to examine 
closely what can be expected from alternative sources 
of energy in the next decade and enable governments 
to make policy decisions concerning their energy 
requirements. 

The Conference will deal with 14 energy sources. 
Eight panels of international specialists nominated 
by governments and appointed by the Secretary- 
General on the basis of equitable geographical, dis- 
tribution are studying, respectively: solar; geother- 
mal; wind; tidal; wave and thermal gradients of the 
sea; oil shale and far sands; and hydropower. Two 
consultant studies, one carried out by the Govern- 
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For further information, please contact : Infor- 
mation Officer, U. N. Conference on New and 
Renewable Sources of Energy, DESI/DPI-Room 
1072- C, U.N., New York, N.Y. 10017, U.S.A. 


Professor T. R. Goyindachari 60th Birthday Com- 
memoration Award in Organic Chemistry 

Professor T. R. Govindachari 60th Birthday 
Commemoration Award in Organic Chemistry for 
1980 has been awarded to Dr S. Swaminathan, 
Senior Professor, Department of Organic Chemistry, 
University of Madras. The above award is being 
administered by the University of Madras from the 
proceeds of an endowment created during the 60th 
Birthday celebrations of Professor T. R. Govinda- 
chari, formerly Principal and Professor of Chemistry 
at the Presidency College, Madras. The value of 
the award is Rs. 5,000/- and the award is made once 
in two years to a distinguished Indian Organic Che- 
mist working in India for published work in Organic 
Chemistry. 


Transfer of [UGS Secretariat 
An official notification dated November 14, 
1980 issued by the Past Secretary General of the 
International Union of Geological Sciences (IUGS) 
says that the Secretariat of LUGS is transferred to 
Paris, France with immediate effect. All correspon- 
dence henceforth, should be directed to Dr. 
C. C. Weber, the Secretary General at the address: 
Maison de la Geologie, 
77, rue Claude Bernard Paris 75005, 


ment Finland and the other by a distinguished Indian France. 
Specialist, will examine, respectively, heat and (Tel: (1) 707-9196, Telex: BRGM 780258 F 
draught animal power. Burgeol) 
nn 
ANNOUNCEMENTS 


INSA-INCOSTED TRAVEL FELLOWSHIP GRANTS FOR YOUNG SCIENTISTS 


The Indian National Committee on Science and 


instituted travel fellowship grants for young scient 


Technology for Developing Countries (COSTED) 
ists (below 35 years of age), intending to partt 


cipate in International Conferences, short term symposia, training programmes and workshops. 


Applications must reach INSA. before June 30 or December 31 of each year. These cpmemr re 
will be considered twice a year and decisions will be communicated to the scientists. Intending 


applicants may write to INSA (Indian National Science Academy, Bahadur Shah 


Zafar Marg, 


New Delhi-110 002) for the standard application form. 


UTC SYSTEM 


There will be no leap second at the end of December 1980. The date of occurrence of the leap second will 
c | . be 
be announced later by the Bureau International De L*Heure, Paris. 
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Sectional Committees-1981 


Sectional Committee—I 

[Pure Mathematics, Theoretical and Applied Mechanics, Mathematical Astronomy, Statistics (Theory), Theore- 
tical Fluid Mechanics, Mathematics applied to physical, biological and social theories, Operational Research, 
Computer Science (Theory) and Systems Analysis] 


Name of the Member To Serve Until 3\st December of 
Dr M. K. JAIN 1981 

ProressoR S. RAGHAVAN (Secretary & Convener) 1981 

Dr S. RAMANAN 1981 

Dr HANSRAJ GUPTA 1982 

Dr K. R. Nair 1982 

PROFESSOR R. S. KUSHWAHA 1982 

Dr R. P. BAMBAH 1983* 

Dr J. N. Kapur 1983* 

Dr D. B. LAHIRI@ 1983* 


Members retiring in 1980 
Dr S. K. CHAKRABARTY, DR M. S. RAGHUNATHAN and Dr S. S. SHRIKHANDE 


Sectional Committee—II 


[Atomic and Molecular Physics, Solid State Ph ysics, Low Temperature Physics, Magnetism, X -ray, Optical 
and Microwave Spectroscopy, X-ray Optical and Radio-Astronomy and Astrophysics, Acoustics, Crystal Physics, 
Tonospheric and Space Physics, Quantum Mechanics and Field Ti heory, Particle and High Energy Ph ysics, Plasma 
Physics, Statistical and Man body Physics, Nuclear Ph ysics, Applied Physics excluding engineering aspects] 


Name of the Member To Serve Until 31st December of 


Dr S. RAMASESHAN 1981 
PROFESSOR A. K. SAHA 1981 
PROFESSOR B. V. THOSAR 198] 


PROFESSOR K. L. CHopra 


1982 
PROFESSOR B. R. NAG 1982 
PROFESSOR P. VENKATESWARLU 1982 


Dr R. R. Dante (Secretary & Convener) 1983* 
PROFESSOR B. RAMCHANDRA RAo 1983* 
Dr A. R. VeRMA 1983* 
Members retiring in 1980 

PROFESSOR M. K. V Bappu, Dr A. P. MiTRA and Dr B. V. SREEKANTAN 


Sectional Committee—ITI 


[Theoretical Chemistry, Inorganic Chemistry 
be . 7“? 


Organic Chemistry, Analytical Chemistry, Physi istry 
Applied Chemistry, Nuclear Chemistry] " ‘ ee 


Name of the Member 


To Serve Until 31st Decem 
Dr A. P. B. Sinna 19 ze 
Dr S. V. Kessar “ 
Proressor C. C. Pater oo 
@Dr. Lahiri has conveyed his inability, 


The council at its next Meeting will appoint a new member in his place, 
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Dr M. SANTAPPA 1982 
Dr JAGDISH SHANKAR 1982 
1982 


Dr U. C. AGARWALA 

22s 
Dr S. C. BHATTACHARYYA (Secretary & Convener) ‘sear 
ProressoR R. C. PAUL a 


Members retiring in 1980 
PROFESSOR M. V. GEORGE, PROFESSOR R. C. MEHROTRA and PrRoressor H. L. NIGAM 


Sectional Committee—IV 
[Engineering, Metallurgy, Electrotechnics and Electronics, Experimental Fluid Mechanics, Technology] 


Name of the Member To Serve Until 31st December of 
Dr L. K. Doraiswamy (Secretary & Convener) 1981 
Dr G. C. JAIN 1981 
Dr L. R. VAIDYANATH 1981 
Dr DINESH MOHAN 1982 
PROFESSOR RODDAM NARASIMHA 1982 
Dr E. C. SuBBA RAO 1982 
Dr M. A. Pat 1983* 
Dr G. S. SANYAL 1983* 
Dr C. V. SUNDARAM 1983* 


Members retiring in 1980 
Dr T. R. ANANTHARAMAN, Dr S. K. BHATTACHARYA and Proressor S. N. MITRA 
Sectional Committee—V 


[Meteorology, Hydrology, Oceanography (excluding Marine Biology), Geology, Geodesy, Geophysics, Geo- 
chemistry, Mineralogy, Physical Geography] 


Name of the Member To Serve Until 3\st December of 
Proressor V. L. S. BHIMASANKARAM 1981 
Dr P. R_ PISHAROTY 1981 
Suri L. N. KAILASAM . 1981 
Dr F. AHMAD 1982 
Dr S. K. GHOSH 1982 
Dr V. V. SASTRI 1982 
Dr R. C. Misra (Secretary & Convener) 1983* 
Dr S. K. SEN 1983* 
1983* 


Dr K. S. VALDIYA 


Members retiring in 1980 
Dr (Miss) ANNA MANI, Dr K. Nana and Dr S. Z. QASIM 


Sectional Committee—-VI 


[Plant Morphology and Anatomy, Plant Taxonomy, Experimental Embryology, Plant Physiology, Mycology, 
Plant Ecology, Palaeobotany, Plant Cytogenetics, Plant Genetics including Genetics of Microorganisms] 


Name of the Member To Serve Until 31st December of 


1981 


Prormsson K. S. BHARGAVA | 
Prormsson S. C. MAHESHWARI 1981 
Puorgmsson V. S. RAMADAS i 


Puoresson S. C, AGARWALA 
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Dr B. C. KUNDU wes 
Dr R. N. LAKHANPAL rtd 
ProressoR H. C. GANGULEE ‘ 
ProressorR H. Y. MOHAN RAM (Secretary & Convener) ere 
+Dr T S. SADASIVAN 1983 


Members retiring in 1980 
ProressoR (Mrs) ARCHANA SHARMA, DR T. N. KHosHoo and Dr C. V. SUBRAMANIAN 


+Regreted inability to be on the Committee. The Council at its meeting held on 4 October 1980 appointed Professor 
K. S. Thind in his place. 


Sectional Committee—VII 


[Vertebrate and Invertebrate Zoology and Palaeozoology, Human and Comparative Anatomy, Embryology, 
Taxonomy and Systematics, Entomology, Parasitology, Protozoology, Marine and Freshwater Zoology, Animal 
Ecology and Animal behaviour, Anthropology, Animal Physiology, Animal and Human Genetics, Cytogenetics] 


Name of the Member To Serve Until 31st December of 
PRoFessOR ASOK GHOSH 1981 

PROFESSOR M. R. RAJASEKHARASETTY (Secretary & Convener) 1981 

PROFESSOR J. P. THAPLIYAL 1981 

Dr C. M. S. Dass 1982 

PROFESSOR P. N. GANAPATI 1982 

Professor U. S. SRIVASTAVA 1982 

Dr Har SwaAruPe 1983* 

Dr J. S. DutrA Munsui 1983* 

Dr S. S. GURAYA 1983* 


Members retiring in 1980 
Dr T. N. ANANTHAKRISHNAN, PROFESSOR E. S. NARAYANAN and Dr P. N. SRIVASTAVA 


Sectional Committee—VIII 


[Medical Sciences, Microbiology, Epidemiology, Immunology, Pathology, Medical Statistics and Demography, 
Pharmacology, Psychiatry, Endocrinology, Biology of Reproduction, Human Physiology and Nutrition] 


Name of the Member To Serve Until 31st December of 


Dr UsHa K. LuTHRA 


1981 
Dr KAMAL J. RANADIVE 1981 
Dr K. N. SHARMA 1981 
Dr T. RAMAKRISHNAN 1982 
Dr J. K. SARKAR 1082 
Dr P. N. TANDON (Secretary & Convener) 1982 
Dr K. P. BHARGAVA * 
Dr M. G. Deo yes: 
Dr N. R. MoupGAL 1983* 


Members retiring in 1980 
Dr N. K. Dutta, Dr Nitya ANAND and Dr S. SRIRAMACHARI 


Sectional Committee—IX 
(Biochemistry, Molecular Biophysics, Cell Biology, Molecular Genetics, Chemical Microbiology] 


Name of the Member 


To Serve Until 31st December of 
Dr B. B. Biswas 


Dr G. C. Esu an 
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ProressoR A. N. RADHAKRISHNAN 


Proressor J. GANGULY (Secretary & Convener) on 
PRroressOR J. BARNABAS ne 
Dr P. M. BHARGAVA oo 
Dr V. JAGANNATHAN oe 
Dr P. K. MAITRA ae 
Dr V. SASISEKHARAN 1983* 


Members retiring in 1980 
Dr D. P. BurMA, Dr L. K. RAMACHANDRAN and Dr O. SIDDIQI 


Sectional Committee—X 


{Agriculture : Agronomy, Soil Sciences, Agricultural Engineering Microbiology, Agricultural C limatology, 
Agricultural Physics, Genetics, Cytogenetics and Plant Breeding, Horticulture, Vegetable Crops, Floriculture, 
Entomology including Economic Zoology, Plant Pathology, Nematology, Agricultural Chemicals, Agricultural 
Economics, Agricultural Extension, Animal Sciences : Animal Breeding and Genetics, Animal Physiology and 
Nutrition, Veterinary Bacteriology, Virology and Physiology, Dairy Chemistry and Microbiology, Dairy Tech- 
nology, Fisheries Biology, Fisheries Technology, Fisheries Oceanography. Forestry: Forest Sciences—Silvi- 
culture, Forest Management, Forest Biometrics, Forest Ecology including Typology, Wood Sciences—Wood 
Mechanics, Wood Preservation, Wood Seasoning, Wood Engineering, Pulp and Paper Technology) 


Name of the Member To Serve Until 31st December of 
Dr G. B. DEODIKAR 1981 
Dr B. CHOUDHURY 1981 
Dr PREM NARAIN 1981 
Dr ABRAR M. KHAN 1982 
Dr N. G. P. Rao 1982 
Dr M. S. SWAMINATHAN (Secretary & Convener) 1982 
Dr N. C. GANGULI 1983* 
Dr S. KEDHARNATH 1983* 
Dr D. P. SADHU 1983* 


Members retiring in 1980 
Dr R. D. ASANA, Dr S. K. MUKHERJEE and Dr J. S. KANWAR 


*Members appointed in place of those retiring in 1980 
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Inter-Academy Exchange Committee-1981 


President — Chairman 
Vice-President (in Delhi) 
Immediate Past-President 
The Treasurer 

The Foreign Secretary 
The Two Secretaries 

The Secretary, DST 

Dr D. P. ANTIA 
PROFESSOR R. P. BAMBAH 
Dr Nitya ANAND 
PROFEssOR C. N. R. RAo 
PROFESSOR O. SIDDIQI 


Popularisation of Sciences Committee 


President — Chairman 

The Immediate Past-President 

The Two Secretaries 

PROFESSOR T. N. ANANTHAKRISHNAN 
Dr P. M. BHARGAVA 

PROFESSOR R. R. DANIEL 

PROFESSOR N. BALAKRISHNAN NAIR 
PROFESSOR (Mrs) ARCHANA SHARMA 
PROFESSOR S. K. TREHAN 


(a) 


(b) 


(c) 


(d) 


Standing Committees-1981 


Building Committee 

The President — Chairman 
Vice-President (in Delhi) 

The Immediate Past-President 
The Treasurer 

The Two Secretaries 

Secretary, DST, or his nominee 
Dr DINESH MOHAN 

Dr B. P. PAL 


Finance Committee 


The President — Chairman 

Vice-President (in Delhi) 

The Immediate Past-President 

The Treasurer 

The Two Secretaries 

The Two Editors of Publications 

The Two Representatives of the Government of India 
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The Vice-Chairman of the National Commission for the Compilation of History of Sciences in India 


Dr SHYAMA PRASAD RAYCHAUDHURI 
Dr (Mrs) UsHa K. LUTHRA 
Dr SIVATOSH MOOKERJEE 


Grants & Symposia Committee 


The President — (Chairman) 
Vice-President (in Delhi) 

The Immediate Past-President 
The Treasurer 

The Foreign Secretary 

The Two Secretaries 

The Two Editors of Publications 
Dr V. K. GAUR 

Dr J. S. KANWAR 

Proressor K. N. SAXENA 
Prorgessor M. M. SHARMA 


Library Committee 


The President —- Chairman 
Vice-President (in Delhi) 

The Immediate Past-President 
The Two Secretaries 

The Two Editors of Publications 
Puoressor F.C. AULUCK 


De S. Z. Qasim 
Du B. K. Ananp (Fellow incharge Library) 


(e) 


(f) 
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Establishment Committee 


The President — Chairman 
Vice-President (in Delhi) 

The Immediate Past-President 
The Treasurer 

The Two Secretaries 

The Executive Secretary 
PROFESSOR B. RAMACHANDRA RAO 
Proressor B. M. JOHRI 
PROFESSOR R. C. MEHROTRA 


Publication Advisory Board 


The President — Chairman 
Vice-President (in Delhi) 

The Immediate Past-President 
The Treasurer 

The Two Secretaries 

The Two Editors of Publications 
Suri Y. R. CHADHA 

Proressor S. K. JOsuHI 
PROFESSOR P. T. NARASIMHAN 
PROFESSOR P. N. SRIVASTAVA 


Editorial Boards 


(i) 


(ii) 


Indian Journal of Pure and Applied Mathematics 
PROFESSOR S. K. TREHAN (Editor of Publications) 
PROFESSOR ALAN BAKER, FRS 

Dr A. S. GupTA 

PROFESSOR J. N. KAPUR 

Dr B. D. LAutri 

PROFESSOR M. S. NARASIMHAN 

Dr R. NARASIMHAN 

PRoFEssor S. D. NIGAM 

Dr H. M. SRIVASTAVA 

Dr S. M. SHAH 


Proceedings Part ‘A’ 


PROFESSOR S. K. TREHAN (Editor of Publications) 
Dr K. D. ABHYANKAR 
Proressor S. B. BHATIA 
PROFESSOR CYRIL PONNAMPERUMA 
PROFESSOR R. R. DANIEL 

Dr P. K. Das 

PROFESSOR V. K. GAUR 
PROFEssoR S. V. KESSAR 
PROFESSOR P. T. NARASIMHAN 
Proressor H. L. Nigam 

Dr MANoy K. Pa 

Dr T. PRADHAN 

PRoFEssorR C. N. R. Rao 
PROFEssOR M. S, SopHA 
Proressor E, C. G. SUDARSHAN 
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(iii) Proceedings Part ‘B’ 


ProressoR H. Y. MOHAN RAM (Editor of Publications) 
PRoFessOoR T. N. ANANTHAKRISHNAN 
PROFESSOR JOHN HESLOP-HARRISON, FRS 
PROFESSOR S. KRISHNASWAMI 

Dr B. R. Murty 

PROFESSOR J. J. SHAH 

PROFESSOR (Mrs) ARCHANA SHARMA 
Proressor G. P. SHARMA 

PrRoOFEsSOR B. I. SUNDARARAJ 

Proressor P. N. TANDON 

Proressor J. R. TATA, FRS 

Proressor J. P. THAPLIYAL 


1, 


Advisory Boards for the Awards—1982 


Srinivasa Ramanujan Medal 


Dr V. RAMALINGASWAMI 

President, INSA & 

Director-General 

Indian Council of Medical Research, 
Ansari Nagar, New Delhi-110 016 


PROFESSOR M. S. RAGHUNATHAN 
Professor of Mathematics 

Tata Institute of Fundamental Research, 
Bombay-400 005 


Dr A. P. MITRA 

Dy. Director 

National Physical Laboratory 
Hillside Road, New Delhi-110 012 


PROFESSOR R. C. MEHROTRA 
Department of Chemistry 
Rajasthan University 

Jaipur 


PROFESSOR G. N. RAMACHANDRAN 
Professor of Mathematical Philosophy 
Indian Institute of Science, 
Bangalore-560 012 


Dr R. RAMANNA 

Scientific Adviser to the Minister of Defence, 

Secretary, Department of Defence Research and Development 
Director-General, Research & Development 

137, South Block, 

New Delhi-110 011 


Shanti Swarup Bhatnagar Medal 

Dr V. RAMALINGASWAMI 

President, INSA & 

Director-General 

Indian Council of Medical Research, 
Ansari Nagar, 

New Delhi-110 016 


Dr T.R. ANANTHARAMAN 
Professor of Metallurgy 
Insitute of Technology 
Banaras Hindu University 
Varanasi-221 005 


S.C. refers to Sectional Committee. 
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Chairman 


Convener, S. C. I 


Convener, S.C. II 


Convener, S.C. III 


Chairman 


Convener, S.C. IV 
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Dr BRAHM PRAKASH 
6/2 Jupiter Apartments 
Cuffe Parade, Colaba 
Bombay-400 005 


PROFESSOR A. BHATTACHARYYA 
E/3 New Staff Quarters 
Jadavpur University 
Calcutta-700 032 


Dr D. P. ANTIA, 

10, Judges Court Road, 
Flat No. 7, Alipore 
Calcutta-700 027 


3. Silver Jubilee Commemoration Medal 
Dr V. RAMALINGASWAMI = Chairman 
President, INSA & 
Director-General 
Indian Council of Medical Research, 
Ansari Nagar, 
New Delhi-110 016. 


Dr M. S. SWAMINATHAN — Convener, S.C. X 
Member 

Planning Commission 

Yojana Bhawan 

New Delhi-110 001. 


PRroressor A. K. SHARMA 
Department of Botany 
Calcutta University 

35 Ballygunge Circular Road 
Calcutta. 


Dr D. P. SADHU 
506, Paranasreepalli 
Calcutta-700 060 


Dr B. M. GuPTA 

Assistant Director & Head 
Division of Virology 

Central Drug Research Institute 
Lucknow-226 007 


4. Professor T. R. Seshadri Seventieth Birthday Commemoration Medal 

Dr V. RAMALINGASWAMI — Chairman 

President, INSA & Director-General, 

Indian Council of Medical Research, 

Ansari Nagar, New Delhi-110016 
‘onvener, S.C. Ul 

Proressor R. C. MEHROTRA Convener 

Department of Chemistry, 

Rajasthan University 

Jaipur. 


5. 
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Dr S. C. BHATTACHARYYA 

Director, 

Bose Institute 

93/1, Acharya Prafulla Chandra Road, 
Calcutta-700 009 


Dr L. K. DORAISWAMY, 

Director and Head, 

Division of Chemical Engineering & Process Development, 
National Chemical Laboratory, 

Pune-411 008 


Dr K. S. G. Doss 
8, Balaram Road, Adyar, 
Madras-600 020 


Vishwakarma Medal 


Dr V. RAMALINGASWAMI — Chairman 
President, INSA & Director-General 

Indian Council of Medical Research 

Ansari Nagar, New Delhi. 


Dr SuUKH Dey 

Director, 

Malti-Chem Research Centre, 
Nandesari-391 340, Baroda. 


Dr T. R. ANANTHARAMAN 
Department of Metallurgy, 
Banaras Hindu University, 
Varanasi-221 005 


Dr E. C. Susppa Rao, 

Professor of Metallurgical Engineering, 
Indian Institute of Technology, 
Kanpur-208 016. 


PROFESSOR L. S. KOTHARI, 
Department of Physics, 
University of Delhi, 
Delhi-110 007 


— Convener, S. C. IV 
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Programme of Scientific Exchange and Scientific Cooperation between the 
Indian National Science Academy and the USSR Academy of 
Sciences for 1980-85 


In accordance with the Agreement on the scientific exchanges and scientific cooperation between the Depart- 
ment of Science and Technology, Government of India and the USSR Academy of Sciences of ici 
18, 1975 and with the Long-term Programme of economic, commercial, scientific and technical coo wae 
between India and the USSR of March 14, 1979, the Indian National Science Academy and eh USSR 
Academy of Sciences agreed upon the subjects of scientific exchanges and cooperation for 1980 to 1985 
and identified the participating institutions for each subject. 


1. 


ye 


ae 


4. 


SUBJECTS FOR SCIENTIFIC COOPERATION 


BASIC HYDROGEOLOGY 
Participating Institutions 
Indian side : 


Soviet side : 


GEOCHEMISTRY 
Participating Institutions 
Indian side : 


Soviet side : 


STUDIES OF LUNAR SOIL AND 
Participating Institutions 
Indian side : 


Soviet side : 


EARTHQUAKE PREDICTION 
Participating Institutions 
Indian side : 


Soviet side : 


WN oe 


National Geophysical Research Institute, Hyderabad. 
India Meteorological Department. 

Indian Institute of Technology, New Delhi. 
University of Roorkee, Roorkee. 

Physical Research Laboratory, Ahmedabad,. 
Institute of Water Problems, Moscow. 


National Geophysical Research Institute, Hyderabad. 
Indian Institute of Science, Bangalore. 

Physical Research Laboratory, Ahmedabad. 

V. I. Vernadsky Institute of Geochemistry and Analytical 
Chemistry, Moscow. 


OTHER EXTRATERRESTRIAL MATERIALS 


Nae weno 


Physical Research Laboratory, Ahmedabad. 

Indian Institute of Technology, Kanpur. 

Tata Institute of Fundamental Research, Bombay. 

Bhabha Atomic Research Centre, Bombay. 

V. I. Vernadsky Institute of Geochemistry and Analytical 
Chemistry, Moscow. 


India Meteorological Department. 

Central Water Power Research Station, Poona. 

Regional Research Laboratory, Jorhat. 

National Geophysical Research Institute, Hyderabad. 

Tata Institute of Fundamental Research, Bombay. 
Institute of Physics, Moscow. | 
Institute of Seismology and Earthquakes Engineering, 
Academy of Sciences, Tazik, SSR, Dushanbe. el 
Institute of Seismology, Academy of Sciences, Kirghiz, 
Prunze. 

V. I. Vernadsky Institut 
Chemistry, Moscow. 


e of Geochemistry and Analytical 


34 


INSA Newsletter 


PLASMA PHYSICS—ASTROPHYSICAL ASPECTS 


Participating Institutions 


Indian side : 


Soviet side : 
LOW TEMPERATURE PHYSICS 


Participating Institutions 
Indian side : 


Soviet side : 


Noe AARYN 


ie he 


Delhi University (Department of Physics and Astrophysics), 
Delhi. 

Physical Research Laboratory, Ahmedabad. 

Raman Research Institute, Bangalore. 

Panjab University, Chandigarh (Department of Mathematics). 
Indian Institute of Astrophysics, Bangalore. 

Tata Institute of Fundamental Research, Bombay. 
Astronomical Council of the Academy of Sciences, USSR. 
Institute of Cosmic Research, Moscow. 


National Physical Laboratory, New Delhi. 
University of Delhi, Delhi. 

Indian Institute of Science, Bangalore. 

Tata Institute of Fundamental Research, Bombay. 
Vavilov Institute of Physical Problems, Moscow. 
Landau Institute of Theoretical Physics, Moscow. 


MECHANISM OF CRYSTAL GROWTH. 


Participating Institutions 


Indian side : 


Soviet side : 


LIQUID CRYSTALS 
Participating Institutions 
Indian side : 


Soviet side : 


1 
2 
J. 
4, 
1 
y 


YN wWN> 


National Physical Laboratory, New Delhi 
Sardar Patel University, Anand. 

Banaras Hindu University, Varanasi. 
Indian Institute of Science, Bangalore. 


Institute of Crystallography, Moscow. 
loffee Physico-Technical Institute, Leningrad. 


Raman Institute, Bangalore. 

University of Baroda, Baroda. 

National Physical Laboratory, New Delhi. 
Institute of Crystallography, Moscow. 
Institute of Chemical Physics, Moscow. 
Institute of Macromolecules, Leningrad. 


RADIO ASTRONOMY (VERY LONG BASELINE INTERFEROMETRY) 


Participating Institutions 


Indian side : 


Soviet side : 


NEUTRINO ASTRONOMY 
Participating Institutions 
Indian side : 


Soviet side : 


Tata Institute of Fundamental Research, Radio Astronomy 
Centre, Ootacamund. 


Raman Research Institute, Bangalore. 

Physical Research Laboratory, Ahmedabad. 

Byurakan Astrophysical Observatory, Armenian Academy of 
Sciences. 

Physics Institute (P. N. Levedev), Moscow. 


Tata Institute of Fundamental Research, Bombay, 
Institute of Nuclear Research, Moscow. 


11. 


12. 


13. 


14. 


Annexures “5 


STATISTICS AND PROBABILITY THEORY 
Participating Institutions 
Indian side : 1. Indian Statistical Institute, Calcutta and New Delhi. 
2. University of Poona, Poona. 
Soviet side : 1. Steklov Institute of Mathematics, Moscow and Leningrad. 


MATHEMATICS (INCLUDING PURE AND APPLIED MATHEMATICS) 
Participating Institutions | 


Indian side : 1. Tata Institute of Fundamental Research, Bombay. 
2. Ramanujan Institute of Mathematics, Madras University, 
Madras. 


3. Panjab University, Chandigarh. 
4. Indian Institute of Technology, New Delhi. 
Soviet side : 1. Steklov Mathematical Institute, Moscow and Leningrad. 
2. Institute of Mathematics, Novosibirsk. 
3. Computer Centre, Novosibirsk. 


CHEMISTRY OF NATURAL PRODUCTS 
Participating institutions 
Indian side : Central Drug Research Institute, Lucknow. 

Regional Research Laboratory, Jammu. 

Indian Institute of Experimental Medicine, Calcutta. 
Banaras Hindu University, Varanasi. 

National Botanical Research Institute, Lucknow. 

Bose Institute, Calcutta. 

Delhi University. 

Shemyakin Institute of Bio-organic Chemistry, Moscow. 
Institute of Bio-organic Chemistry, Tashkent. 

Institute of Albumin, Pushchino. 

Institute of Chemistry of Plant Materials, Tashkent. 


Soviet side : 


PENA NAWRYWNH 


MODERN BIOLOGY (INCLUDING CELL AND MOLECULAR BIOLOGY, DEVELOPMENTAL 
BIOLOGY, NEUROBIOLOGY AND THEORETICAL BIOLOGY) 
(a) PHYSICO-CHEMICAL FOUNDATIONS OF BIOLOGY; STUDIES OF PEPTIDES AND MACRO-MOLECULES OF 


BIOLOGICAL INTEREST 
Participating Institutions 
Indian side : Indian Institute of Science, Bangalore. 

Indian Institute of Experimental Medicine, Calcutta. 

Tata Institute of Fundamental Research, Bombay. 

Centre for Cellular and Molecular Biology, Regional 
Research Laboratory, Hyderabad. 

Shemayakin Institute of Organic Chemistry, Moscow. 
Institute of Bio-organic Chemistry, Tashkent. 


3. Institute of Albumin, Puschino. 


PYeNo 


Soviet side : 


(b) BIOLOGICAL NITROGEN FIXATION IN SoIL BY (a) SYMBIOTIC AND (b) Non-SyMBIoTIC PROCESSES 


Participating Institutions 
Indian side ‘ 


Bose Institute, Calcutta. 
Indian Agricultural Research | 
Tamil Nadu Agricultural University, 


Institute of Microbiology, Moscow. 


netitute, New Delhi, 
Coimbatore. 


oe al oll a 


Soviet side : 
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(c) MICROBIOLOGICAL TRANSFORMATION AND BIOCHEMICAL ENGINEERING 


Participating Institutions 


Indian side : 


Soviet side : 


Noe Ww Ne 


Tamil Nadu Agricultural University, Coimbatore. 
Indian Agricultural Research Institute, New Delhi. 
Central Drug Research Institute, Lucknow. 


Institute of Microbiology, Moscow. 
Institute of Biochemistry and Physiology of Microorganisms, 
Puschino. 


(d) GENETICS AND BREEDING OF CULTIVATED PLANTS 


Participating Institutions 


Indian side : }. 

i 

3. 

4. 

Soviet side : 1. 

ps 

3. 

4. 

Li 

6. 

y¢ 

(e) MOLECULAR GENETICS AND GENE 
Participating Institutions 

Indian side : fe 

p 2 

ai 

4. 

= 1 

Soviet side : E 

2 

Fe 


STUDIES ON TAXONOMY 
Participating Institutions 


Indian side : 1. 
Soviet side : 1. 


STUDY OF INORGANIC MATERIALS BY MAGNE 


Participating Institutions 
Indian side : 


Soviet side : 


> 


WwnNnoe &wWN = 


Indian Agricultural Research Institute, New Delhi. 

G. B. Pant University of Agriculture and Technology, 
Pant Nagar. 

National Botanical Research Institute, Lucknow. 

Central Institute of Medicinal and Aromatic Plants, Lucknow. 
Institute of Cytology and Genetics, Novosibirsk. 

Institute of General Genetics, Moscow. 

Institute of Genetics and Cytology, Minsk. 

Institute of Chemical Physics, Moscow. 

Institute of Experimental Biology of Plants, Uzbekistan. 
Institute of Genetics and Selection, Baku. 

Main Botanical Garden, Moscow. 


ACTION 


Tata Institute of Fundamental Research, Bombay. 

Indian Institute of Science, Bangalore. 

Bose Institute, Calcutta. 

Jawaharlal Nehru University, New Delhi. 

Centre for Cellular and Molecular Biology, Regional Re- 
search Laboratory, Hyderabad. 

Institute of Molecular Genetics, Moscow. 

Institute of Molecular Biology, Moscow. 

Institute of Cytology and Genetics, Novosibirsk. 


Birbal Sahni Institute of Palaeobotany, Lucknow. 
Komorovy Botanical Institute, Leningrad. 


TIC RESONANCE SPECTROSCOPY 


Indian Institute of Technology, Kanpur. 

Tata Institute of Fundamental Research, Bombay, 

Indian Institute of Science, Bangalore. 

Indian Association for the Cultivation of Science, Calcutta. 
Institute of Chemistry, Tajikistan SSR, Dushanbe. 
Institute of General and Inorganic Chemistry, Moscow. 
Institute of Geochemistry and Physics of Minerals, Ukraine 
SSR, Kiev. 
Institute of Geology of Ore Deposits, 


Petrography, Minera- 
logy and Geochemistry, Moscow. rind 


Annexures 


17. SCIENTIFIC AND TECHNICAL INFORMATION 
Participating Institutions 


Indian side : 1. Indian National Scientific Documentation Centre, New 
Delhi. 

Soviet side : 1. All Union Institute of Scientific and Technical Information 
Moscow. 

18. HISTORY OF SCIENCE 

Participating Institutions 

Indian side : 1. Indian National Science Academy, New Delhi. 

Soviet side : 1. Institute of History of Natural Sciences and Technology 


Academy of Sciences, Moscow. 
2. Uzbek Academy of Sciences. 
3. Tajik Academy of Sciences. 


19. RADIO SCIENCE 
Participating Institutions 
Indian side : National Physical Laboratory, New Delhi 

Physical Research Laboratory, Ahmedabad. 

Vikram Sarabhai Space Centre, Thumba. 

Andhra University, Waltair. 

Institute of Radio Physics and Electronics, Calcutta. 

. Izmiran, Moscow. 

2. Sibizmir, Irkutsk. 


—-APeNna 


Soviet side : 


20. GEOMAGNETIC AND GEOELECTRIC MICROPULSATIONS* 


Currently Participating Institutions 
Indian side : 1. National Geophysical Research Institute, Hyderabad. 
Soviet side : 1. Institute of Physics of the Earth, Moscow. 


21. DEEP SEISMIC SOUNDING STUDIES* 
Currently Participating Institutions 


Indian side : 1. National Geophysical Research Institute, Hyderabad. 
Soviet side : 1. Geophysical Institute of the Ukranian Academy of Sciences, 
Kiev. 


2. Institute of the Physics of Earth, Moscow. 
3. Institute of Oceanology, Moscow. 


The above programme might be periodically reviewed in order to add, modify or exclude certain 
; is cad ‘tt Pa tice 
subjects or institutions participating in the coopera 7 ee 
Cooperation on the subjects agreed upon will be carried out through joint research, exchange of 
scientists, holding of bilateral symposia, exchange of the results of the investigations wm «0 
The annual quota of exchanges on the subjects agreed upon, including visits for participation in bi- 
lateral symposia will be equal to 50 man-months from each side. This quota can be increased by mutual 
’ 


consent. 


n in this field has been successfully completed, the further joint 
f cooperation in applied sciences 


atio 

*In view of the fact that the first stage of cooper in , 

i ic tergovernmental programme § 

efforts ppl re will be submitted for inclusion in in , oe 

and -s ‘0 eriesee Academies, however will continue exchanges of scientists and information for solving problems of 
technology. ’ ‘ 


fundamental nature. 
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Besides this an additional quota of 5 man-months is provided for exchange of scientists on subjects, 
which are not included in this programme. For example, it may be used for visits, aiming at finding out 
possibilities for future cooperation. 

The duration of visits will, as a rule, range from two weeks to three months depending upon the 
nature of the scientific programme. 

Done in Moscow on June 3, 1980 in two copies, each in Russian and English both being authentic. 


Sd/- Sd/- 
A. P. ALEKSANDROV V. RAMALINGASWAMI 
President, President, 


USSR Academy of Sciences. Indian National Science Academy. 


Annexure—VI 


PROTOCOL 


On Discussions between the Delegations of the USSR Academy of Sciences and the 
Indian National Science Academy on the Present State and Further 
Development of Scientific Cooperation 


From May 26 till June 3, 1980, a delegation of the Indian National Science Academy headed by Professor 
V. Ramalingaswami, President, visited the USSR at the invitation of the USSR Academy of Sciences. 

During their stay in the USSR, the members of the Indian delegation visited research centres in 
Moscow, Leningrad, Novosibirsk and Puschino, where they had numerous meetings and discussions with 
the Soviet scientists and got acquainted with the research activities. 

In the course of the visit, the Indian delegation had meetings and discussions in the Presidium of 
the USSR Academy of Sciences and was received by the Chairman of the State Committee on Science & 
Technology, Academician G. I. Marchuk. 

The delegation of the USSR Academy of Sciences headed by Vice-President Academician Yu. A. 
Ovchinnikov and the delegation of the Indian National Science Academy headed by Dr V. Ramalingaswami 
(lists of the members of the delegations are appended as I and II) had friendly and sincere discussions 
on the present status and prospects of scientific cooperation for the next five years. The two sides have 
expressed deep satisfaction with the results achieved in a number of fields, envisaged by the programme of 
scientific exchanges and scientific cooperation such as geophysics, chemistry of natural products, low tem- 
perature physics, plasma astrophysics, studies on Lunar soil etc. 

It was noted that the first stage of joint work on subjects “geomagnetic and geoelectric micropulsa- 
tions” and “deep seismic sounding” had been completed. The two sides agreed to maintain in future, 
exchange of scientists and information on fundamental aspects of research, in these fields. At the suggestion 
of the Indian side, it was agreed that further joint efforts of an applied nature would be submitted for 
inclusion in the intergovernmental programme of cooperation in applied science and technology. 

In the course of negotiations, the programme of scientific exchanges and cooperation between the 
two academies for the period 1980 to 1985 was agreed upon and signed. At the same time, a suggestion 
has been made to consider the possibility of incorporation into the programme of such problems proposed 
by the Indian side such as neurobiology, immunobiology and environmental physiology, homogenous and 
heterogenous catalysis, use of computer science for national development, mathematical modelling of meteoro- 
logical processes including human effects. The sides will exchange concrete suggestions to this effect. 

The organisational aspects for the realisation of the programme have been considered. The sides 
agreed that it would be reasonable to appoint coordinators for the elaboration and fulfilment of the pro- 
grammes of cooperation. The financial terms of exchange of scientists (Appendix III) have also been agreed 
upon. ; 
Z Both sides agreed to have periodical meetings at a working level, alternately in USSR and India, 
between the representatives of the Academy of Sciences, USSR and the representatives of the Indian 
National Science Academy in order to discuss questions relating to the progress of implementation and other 
issues that could arise in the course of cooperation. 

Both sides demonstrated their strong desire to promote ¢ 
of cooperation. +e , 

The Indian delegation wishes to record its deep sense of appreciation and gratitude 
Academy of Sciences for the organisation of an interesting and extensive programme of visits 
warmth, hospitality and consideration shown to it during its visit to the Soviet Union. 

Done in Moscow on June 3, 1980 in two copies, each in Russian and English language 


ffective fulfilment of the agreed programme 


e to the USSR 
and for the 


s, both copies 


being authentic. 
Sd/- 
aa V. R 7 WAMI 
MALINGAS 
A. P. ALEKSANDROV i AM 
President President, 
; Indian National Science Academy. 


USSR Academy of Sciences. 


Appendix—I to Annexure VI 


Delegation of the USSR Academy of Sciences 


ACADEMICIAN Yu. A. OVCHINNIKOV, 
Vice-President, 

USSR Academy of Sciences. 

ACADEMICIAN G. K. SKRYABIN, 

Chief Science Secretary, 

Presidium of the USSR 

Academy of Sciences. 

ACADEMICIAN A. V, FoKIN, 

Deputy Chief Science Secretary, 

Presidium of the USSR 

Academy of Sciences. 

PROFESSOR V. L. BARSUKOY, 

Director, 

Vernadsky Institute of Geochemistry and Analytical Chemistry, 
Moscow. 


PROFESSOR V. F. BysTrovy, 

Deputy Director, 

Shemyakin Institute of Bio-organic Chemistry, 
Moscow. 


PROFESSOR V. V. MIGULIN 

Director, 

Institute of Earth Magnetism, Ionosphere and Wave Propagation, 
Moscow. 

Dr V. Ct. STAROSTENKO, 

Deputy Director, 

Institute of Geophysics, Kiev. 

Dr M. G. HUBLARYAN, 

Deputy Director, 

Institute of Water Problems, 

Moscow. 

PROFESSOR M. B. GOHBERG, 

Deputy Director, 

Institute of the Physics of the Earth, 

Moscow. 

MR N. I. Betyaey, 

Acting Head, 

Foreign Relations Department, USSR Academy of Sciences. 
MR N. M. KISELEV, 

Head of Division, 

Foreign Relations Department, USSR Academy of Sciences. 
Mr Yu. P. VLASOV, 

Counsellor, 

USSR Embassy in India. 


Appendix—lIl to 


Delegation of the Indian National Science Academy 


PROFESSOR V. RAMALINGASWAMI 

President, 

Indian National Science Academy, 

Director-General Indian Council of Medical Research, 
New Delhi. 

Proressor R. P. BAMBAH 

Vice-President, 

Indian National Science Academy, 

Professor of Mathematics, Panjab University, Chandigarh. 


Dr A. P. MITRA 

Secretary, 

Indian National Science Academy, 

Head, Radio Science Division, National Physical Laboratory, 
New Delhi. 

Dr B. S. JosuHI 

CIBA-GEIGY Research Centre, 

Bombay. 


Dr B. LAL 

Director, 

Physical Research Laboratory, 
Ahmedabad. 

PROFESSOR O. SIDDIQI 

Professor of Molecular Biology, 
Tata Institute of Fundamental Research, 
Bombay. 

Mr S. RAJAN 

Assistant Executive Secretary, 
Indian National Science Academy, 
New Delhi, 


Dr Y. N. BAPAT 
Counsellor, 
Embassy of India, Moscow. 
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Appendix—III to Annexure VI 


Financial Terms for Exchange Visits of Scientists between the Indian National 
Science Academy and the USSR Academy of Sciences 


The sending side shall bear the expenditure for the international travel of its scientists and specialists 

from the place of their work to Delhi or to Moscow and back. 

The receiving side shall provide the following facilities at its expense : 

(i) reception and send-off at airports including transfers to hotels and airports; , 

(ii) tours of the scientists and specialists inside the country required for the fulfilment of the identified 
programme; = 

(iii) furnished residential premises or hotel accommodation with necessary service facilities including 
airconditioning where necessary; 

(iv) medical facilities in case of sickness, including hospitalisation, medicines and emergency dental 
treatment; 

(v) visits to places of historical and cultural interests, depending on the time available; and 

(vi) payment of the airport tax at the time of departure of the delegation. 

The receiving side shall provide a daily allowance of 11 Roubles per head in usee and Rs. 100 in 

India towards board & out of pocket expenses. 

The receiving side shall provide Interpreters, where necessary. The sending side may include in the 

delegation an interpreter to whom also the terms specified above shall apply. 


Annexure—VIT 


Publication Grants to Registered Societies, Associations and Institutions 


Name of the Society/Association| Institution Quantum of Grant 


Recommended 
1. Bombay Natural History Society, Bombay 5,000.00 
2. Institution of Chemists, Calcutta 1,000.00 
3. Calcutta Mathematical Society, Calcutta 1,000.00 
4. Indian Science News Association, Calcutta 3,000.00 
5. International Society of Plant Morphologists, New Delhi 2,000,00 
6. The National Academy of Sciences, Allahabad 3,000.00 
7. Indian Society of Earth Sciences, Calcutta 3,000.00 
8. Indian Chemical Society, Calcutta 3,000.00 
9. The Indian Physical Society, Calcutta 3,000.00 
10. The Asiatic Society, Calcutta. 5,000.00 
11. Indian Science Congress Association, Calcutta. 3,000.00 
12. The Current Science Association. Bangalore 5,000.00 
13. Indian Society of Genetics and Plant Breeding, IARI, New Delhi 3,500.00 
14. Acoustical Society of India, New Delhi 3,000.00 
15. The Entomological Society of India. IARI, New Delhi 2,000.00 

Total 45,500.00 








10. 


11. 


Annexure—VIIT 


Financial Support for Workshops, Winter Schools/Summer Schools and 


International Conferences 


Title of the Symposia, Seminars, etc., and Name of its Convener 


International Wetlands Conference 

(Dr Bru GopaL) 

First Asian Congress of Fluid Mechanics 

(Proressor S. DHAWAN) 

Symposium on Global Plate Tectonics and India 

(Proressor B. B. S. SINGHAL) 

International Symposium on Fifty Years of Botany-Progress and Prospects 
(Proressor A. MAHADEVAN) 

Symposium on Physics of Disordered Solids 

(Dr P. SHUKLA) 

Seminar on Physics of Ion-Implanted Solids and its Applications 
(PROFESSOR NARENDRA NATH) 

Symposium on Ecology of Insect Communities with Special Reference to 
Forest and Agro-ecosystems 

(Dr S. K. SANGAL) 

Symposium on Electronic Instrumentation and Control 

(Dr HARSH VARDHAN) 

International Symposium on Non-Linear Continuum Mechanics at the time 
of Silver Jubilee Congress of Indian Society of Theoretical and Applied 
Mechanics (ISTAM) 

(Proressor S. LAL) 

International Symposium on Bustards 

(Dr HarsH VARDHAN) 

Winter School on Some Recent Developments of Magnetism and Phase 
Transitions 

(Proressor K. P. SINHA) 


Seminar on Exploration Geophysics in India with special reference to hard 


rock terrain 


(Proressor V. L. S. BHIMASANKARAM) a 
otal : 


Financial Support 
Recommended 
Rs. 


5,000.00 
5,000.00 
10,000.00 
10,000.00 
5,000.00 


5,000.00 


3,000.00 


5,000.00 


5,000.00 
15,000.00 


The Committee desired 
that Professor K. P. 
Sinha may be requested 
to send the complete 
details of the Winter 
School on the proforma 
and on receipt of the 
same it may be put up to 
the Officers’ meeting. 


5,000.00 


ee 


73,000.00 


eee 


Minutes of the Ordinary General Meeting of the Indian National Science Academy held 
at 4 p.m. on Thursday 7 August 1980 at the Library Hall, Administrative Building, 
Udaipur University, Udaipur 


Members Present 


Dr V. RAMALINGASWAMI, President 
PROFESSOR R. P. BAMBAH, Vice-President 
PROFESSOR B. RAMACHANDRA RAO, Treasurer 
Dr A. R. VERMA, Foreign Secretary 
Proressor H. Y. MOHAN Ram, Editor of Publications 
Proressor S. K. TREHAN, Editor of Publications 
Dr M. G. Deo, Secretary 

Dr A. P. Mitra, Secretary 

Dr F. AHMAD 

PROFESSOR T. R. ANANTHARAMAN 

Dr D. P. ANTIA 

Proressor P. K. BHATTACHARYYA 

Dr S. C. BHATTACHARYYA 

Dr R. R. DANIEL 

Dr D. S. KorHari 

Dr C. R. KRISHNAMURTI 

Dr B. C. Kunpu 

PROFESSOR G. K. MANNA 

PROFESSOR R. C. MEHROTRA 

PROFESSOR R. C. MISRA 

PROFESSOR N. BALAKRISHNAN NAIR 

Dr H. L. NIGAM 

Dr A. S. PAINTAL 

Dr YASH PAL 

Dr Supriya Roy 

PROFESSOR A. K. SHARMA 

PROFESSOR (Mrs.) ARCHANA SHARMA 
PROFESSOR M. M. SHARMA 

Dr R. RAMANNA 


The President expressed pleasure at the presence of Dr D. S. Kothari, Past-President of the Academy. 


He also expressed grateful thanks to the Vice-Chancellor of the Udaipur University for the excellent arrange- 
ments made for holding the meeting. 


Condolence on the passing away of Dr J. N. Bhar, a Distinguished Fellow of the Academy 
Reference was made to the death of Dr J. N. Bhar a distinguished Fellow of the Academy, all present 


Standing in silence for two minutes as a mark of respect to the deceased. 


Confirmation of the Minutes of the Ordinary General Meeting held on 8th May 1980 
The minutes of the Ordinary General Meeting held on the 8th May 1980 read by Dr A, P. Mitra, 


Secretary, was confirmed. 


Admission of Fellows under Rule 13 


No Fellow was present for admission under Rule 13. 


Minutes 45 


Scrutiny of Voting Papers for Amendmen 
ts of Rules 5, 6, 19, 36(iii), 37(a), 37(b 
S6(cKiv), S6(cy), 58(a), 58(b), 5%(c), 59(g), 68, 70 and 74 a ens 
The President appointed Professor S. K. Tr 
. K. Trehan as scrutineer and requested him to cal 

. . l 
Fellow present to assist him. Professor Trehan took the assistance of Professor H. Y Makan “yi 
Scrutiny of voting papers for amendment of rules resulted in the following :— ecm; 


For ; 
Amendment of Rule 5 13 ro 
Amendment of Rule 6 oe : 
Amendment of Rule 19 135 : 
Rule 36(i1i) 135 ; 
Rule 37(a) 134 ‘ 
Rule 37(b) 134 : 
Rule 38 136 ; 
Rule 42 140 * 
Rule 51 140 ; 
Rule 53(a) 137 
Rule 54 129 ; 
Rule 56(c)(iv) 133 3 
Rule 56(c)(v) 132 4 
Rule 58(a) 123 15 
Rule 58(b) 132 4 
Rule 5%c) 137 2 
Rule 59(g) 126 9 
Rule 60 139 2 
Rule 70 140 | 
Rule 74 129 12 


As more than three fourths of the votes polled were in favour of the proposals, the President dec- 
lared as carried the proposed amendments as those rules (as given in the Appendix-/). 


Announcement of Awards of Science Academy Medals for Young Scientists for 1980 
The President announced the awards of Science Academy Medals for Young Scientists, 1980. The list of 
awardees is given in Appendix-I1. 

At the general discussion that followed there was brief discussion on INSA contributions to the popu- 
larisation of science. INSA has ability and willingness to assist NCERT for publications for high school 
students e.g., children’s books as well as self-evaluation manuals. Lectures have been arranged this year 
as in the past for school audiences. The fellows emphasised the need of audiovisual aids as well as lectures 
in Indian languages as has been realized also from the efforts of the Kerala Sahitya Sangam in their Science 
Workshops. The Popularisation of Science Committee may look into the matter of preparation by some 
suitable agency of audiovisual aids of high quality. 

While awaiting the counting of votes, the meeting took up the discussion on the DST enquiry for 
possible programmes to enthuse young people for science. Professor D. S. Kothari also participated. The 
President referred to the society of DAYS in England. The possible methods of creating enthusiasm as 
discussed previously by the officers are :— 

(a) Lectures, Films, travelling exhibitions. 

(b) U.G.C, type career awards open also to scientists who are not in any professional employment. 

(c) Post-Doctorate Fellowships. 

Professor R. C. Mehrotra commented that in the past brilliant students flocked to science but now 
there is fall in enrolment in pure science. He felt that a suitable assured career for post-doctorate scholars 
is necessary. Dr D. P. Antia compared the emoluments of scientists at young age with other professionals. 

The discussion then shifted to research and assistance to talented scientists. Professor D. S. Kothari 
remarked that the very best will need no motivation, but only good library and experimental facilities 
within reach. However, for the remaining talented and young men, subject-wise effort should be made in 
identifying them, demonstration of support by scholarships, medals, visits to centres of research ete. It 


was agrecd that the INSA may set up a standing panel for watching this effort regarding identification 
and encouragement to individuals and to recommend suitable books every five years to school and college 
libraries in various subjects so that students and teachers can derive some inspiron 


———— — 
The above Minutes were later confirmed and signed. 


Appendix—I to Minutes 


Existing Rule 
Rule 5 


The Administration, direction and management of 
the affairs of the Academy shall be entrusted to a 
Council composed of the Officers of the Academy 
namely, a President, two Vice-Presidents, a Treasurer, 
two Secretaries, a Foreign Secretary and two 
Editors of Publications together with 18 other Fellows 
making a total of 27. In addition, there shall be 
provision for an additional Member of the Council 
to be nominated by each of the Cooperating Aca- 
demies and the Indian Science Congress Association 
from amongst the Fellows of the Academy. Further, 
there shall be provision for the Government of India 
to nominate from amongst the Fellows of the 
Academy their representative on the Council as an 
Additional Member. Further the immediate Past- 
President shall be an ex-officio Additional Member 
of the Council. 


Rule 6 


Not more than one of the Offices of the President, 
Vice-President and Secretary shall be held by the 
same person. 


Rule 19 


The Subscription of Fellows shall be Rs. 36.00 
per year. Fellows who became non-resident before 
1950 will continue to pay Rs. 16/- per annum according 
tooldrules. Inthe case of a Fellow, who isa member 
of other Science Academy or Academies in India 
working in cooperation with the INSA in accordance 
with the regulation for co-operating Academies, 
a reduction of Rs. 12/- annually, shall be allowed 
on the full subscription of Rs. 36/- on the evidence 
of a certificate from a co-operating Academy, pro- 
vided that in subsequent years, he himself certifies 
that he continues to be member of a co-operating 
Academy. In the case of a fellow elected under the 
provisions of Rules 7(e), the Council may, at their 
discretion, not require payment of the annual subs- 
cription. 

Such Fellows as have already paid their subs- 
cription for 30 years will be exempted from further 
payment of subscription. 


Amended Rule 


The administration, direction and management of 
the affairs of the Academy shall be entrusted to a 
Council composed of the Officers of the Academy 
namely, a President, two Vice-Presidents, a Treasurer, 
two Secretaries, a Foreign Secretary and two Editors 
of Publications together with 18 other Fellows 
making a total of 27. In addition, there shall be a 
provision for an additional Member of Council to be 
nominated by each of the cooperating Academies 
i.e., the Asiatic Society, Calcutta; the Indian Aca- 
demy of Sciences, Bangalore and the National 
Academy of Sciences (India), Allahabad and _ the 
Indian Science Congress Association from amongst 
the Fellows of the Academy. Further, there shall 
be provision for the Government of India to nomi- 
nate from amongst the Fellows of the Academy their 
representative on the Council as an Additional 
Member. Further, the immediate Past-President 
shall be an ex-officio additional Member of the 
council. 


No Council member can hold more than one Office 
at a time except in circumstances relating to interim 
vacancies stated in Rule 39. 


The Subscription of Fellows shall be Rs. 36/- 
per year. Fellows who became non-resident before 
1950 will continue to pay Rs. 16/- per annum accor- 
ding to old rules. In the case of a Fellow, who is 
a member of some other Science Academy or Aca- 
demies in India working in cooperation with the 
INSA in accordance with the regulation for 
co-operating Academies, a reduction of Rs. 12/- 
annually, shall be allowed on the ful! subscription 
of Rs. 36/- on the evidence of a certificate from a 
co-operating Academy, provided that in subsequent 
years, he himself certifies that he continues to be 
a member of a co-operating Academy. 

Such Fellows as have already paid their subs- 
cription for 30 years will be exempted from further 
payment of subscription. 

Fellows above the age of 65 may be exempted from 
the payment of the annual INSA subscription, 


Amendments to Rules 47 


Existing Rule 

Rule 36(iii) 

The suggestions received shall be circulated to the 
members of the Council by a date prescribed by the 
Council for expression of their views, and considered 
at the meeting of the Council to be held in August 
when final nomination shall be made out of the names 
suggested. 


Rule 37(a) & (b) 

(a) No person shall hold the Office of the 

President for more than two consecutive years, 
nor after vacating office shall a person who 
has held the Office of the President be eligible 
for re-election until, after the Sth Anniversary 
General Meeting following that at which he 
vacated the Office of President. No Vice- 
President shall be eligible to hold Office as 
such for more than two consecutive years, 
and no person on retirement from the office 
of the Vice-President shall be eligible for 
re-election to the same Office until after the 
expiry of one year. 
The Secretaries, the Foreign Secretary, the 
Treasurer and the Editors of Publications 
shall be eligible to hold office for a period of 
four consecutive years and shall not be eligible 
for re-election to the same Office until after 
the expiry of two years. 


(6) 


Rule 338 

Each year, six members of the Council not being 
the President, Vice-President, Treasurer, Editors of 
Publications or Secretaries shall retire from the 
Council and shall not be eligible for re-election until 
after the lapse of one year from the date of their 
retirement. The retirement shall be decided by 
seniority, except in so far as vacancies have not 
otherwise occurred In the event of equal seniority, 
the seniority, shall be decided by lot. Interim vacan- 
cies shall be filled by the Council only for the un- 
expired period. 


Rule 42 

In the absence from headquarters of either of the 
Secretaries or the Treasuer, the President shall desig- 
nate one of the Members of the Council to continue 
his functions until his return to headquarters, subject 
to the confirmation of the Council at the first oppor- 
tunity. Such Member of the Council shall be enti- 
tled to sign papers for the Secretary oF the Treasurer 


respectively. 


Amended Rule 


The suggestions received shall be circulated to the 
Members of the Council by a date prescribed by the 
Council for expression of their views, and considered 
at the Meeting of the Council to be held in August 
when final nominations shall be made out of the 
names suggested. While nominations are discussed, 
members of the Council being considered for a posi- 
tion as an Office Bearer of the Council shall not parti- 


cipate in the selection procedures for the respective 
position. 


(a) No person shall hold the Office of the President 
for more than two consecutive years, nor after vacating 
office shall a person who has held the office of Presi- 
dent be eligible for re-election until after the fifth 
Anniversary General Meeting following that at which 
he vacated the Office of President. No Vice-President 
shall be eligible to hold Office as such for more than 
two consecutive years, and no person on retirement 
from the office of the Vice-President shall be eligible 
for re-election to any Office until after the expiry of 
two years except the Office of the President. 


(b) The Secretaries, the Foreign Secretary, the Trea- 
surer and the Editors of Publications shall be eligible 
to hold office for a period of four consecutive years 
and shall not be eligible for re-election to any office 
until after the expiry of two years except the Office 
of the President. 


Each year, six members of the Council not being 
the President, Vice-Presidents, Treasurer, Editors of 
Publications or Secretaries shall retire from the 
Council and shall not be eligible for re-election to 
the membership of the Council until after the lapse 
of three years from the date of their retirement. The 
retirement shall be decided by seniority, except in 
so far as vacancies have not otherwise occurred. In 
the event of equal seniority, the seniority shall be 
decided by lot. Interim vacancies shall be filled by 
the Council only for the unexpired period. 


In the absence from the Headquarters of both the 
Secretaries or the Treasurer, the President shall desig- 
nate one of the Members of the Council to continue 
his functions until his return to headquarters, subject 
to the confirmation of the Council at the first oppor 
Such members of the Council shall be ent 


tunity. . 
.e Secretary or the Treasurer 


tled to sign papers for U 
respectively. 
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Existing Rule 

Rule 51 

The Editor or Editors shall be responsible for the 
preparation and printing of the publications of the 
Academy and shall have the right of direct corres- 
pondence with the authors and with the press. He 
or they must be chosen from amongst Members of 
the Council. 


Rule 53(a) 


Seven Fellows shall constitute a quorum. 


Rule 54 


The General Meeting shall be held at such times and 
in such places as the Council may decide, so that the 
total number of General Meetings held during a 
calendar year is not less than five, of which one 
should be held at the city selected for the Meetings 
of the Indian Science Congress Association for that 
year and during or close to the session thereof; this 
Meeting shall be called the Anniversary General 
Meeting. One of the Meetings held during the year 
shall be termed the Annual General Meeting, and 
others, the Ordinary General Meetings. 


Rule 56 (c-iy & y) 


(iv) Elect the Officers and other Members of the 
Council for the ensuing year as provided in 
Rule 36. 

(v) Elect Fellows unless the Council decide that 
this can be more conveniently done at a 
meeting of the Council or at an Ordinary 
General Meeting. 


Rule 58 (a) & (b) 


(a) Such Meetings may be convened by a majority 
of the Council and shall be convened by the 
President, when called on to do so by a requisi- 
tion signed by not less than ten Fellows, and 
Stating the special business for which it is 
desirable that an Extraordinary General 
Meeting should be convened. 

(b) Notice of the day and hour of the Meeting, 
and of the special business to be transacted 
thereat, shall be given to Fellows not less 
than one month before the date of the Meeting 
provided that, if the business be very urgent, 
it should be competent to the Council to 
Substitute any earlier notice than that of one 
month; but no business of the nature specified 
in Rule 63, Clause (c) shall be deemed urgent 
within the meaning of this clause. 


Amended Rule 


The Editor or Editors shall be responsible for the 
preparation and printing of the publications of the 
Academy and shall have the right of direct corres- 
pondence with the authors and with the press. 


Ten Fellows shall constitute a quorum. 


The General Meeting shall be held at such times 
and in such places as the Council may decide, so 
that the total number of General Meetings held 
during a calendar year is not less than four, of which 
one should be held at the city selected for the meetings 
of the Indian Science Congress Association for that 
year and during or close to the session; this meeting 
shall be called the Anniversary General Meeting. 
One of the Meetings held during the year shall be 
termed the Annual General Meeting, and others, the 
Ordinary General Meetings. 


(iv) Announce the Officers and other Members of 
the Council for the ensuing year as provided 
in Rule 36. 

(vy) Announce Fellows unless the Council decides 
that this can be more conveniently done at a 
Meeting of the Council or at an Ordinary 
General Meeting. 


(a) Such Meetings may be convened by a majority 
of the Council, and shall be convened by the 
President, when called on to do so by a requi- 
sition signed by not less than forty Fellows 
and stating the special business for which it 
is desirable that an Extraordinary General 
Meeting. should be convened. 

Notice of the day and hour of the Meeting, and of 
the Special business to be transacted thereat, shall 
be given to Fellows within one month of receiving 
the request for the Extraordinary Meeting and before 
one month of the date of the Meeting, provided 
that, if the business be very urgent, it should be 
competent to the Council to substitute any earlier 
notice than that of one month; but no business of 
the nature specified in Rule 63, Clause (c) shall be 
deemed urgent within the meaning of this clause. 


Amendments to Rules 


Existing Rule 
Rule 59 (c) & (g) 


(c) Five Members shall form a quorum 


(g) The voting on any question except when it be 
one of adjournment shall on the demand of 
any Fellow present, be postponed to the next 
ensuing Meeting, when such question shall be 
disposed of. 


Rule 60 


The Council may elect, from among their own body, 
Committees for the consideration of special subjects. 
They may also appoint Foreign Fellows (or Fellows 
other than Members of the Council) who are com- 
petent and well versed in the subjects to be referred 
to these Committees, to be Members of such Com- 
mittees. 


Rule 70 


No person appointed to any office in the Academy 
to which a salary or any emolument, other than a 
conveyance allowance, is attached shall have the 
privilege of voting. If any Fellow be appointed to 
any such office, he shall be incapable of voting at the 
Meeting of the Academy as long as he continues to 
hold it, but shall not be deprived of his other privileges 
of Fellowship. 


Rule 74 


When the introduction of any new Rule, or the 
alteration or repeal of any existing rule, is recom- 
mended by the Council, or proposed by ten or more 
Fellows, the Council shall cause to be sent to 
every Fellow of the Academy entitled to vote, 
a statement of the proposed changes and the 
reasons for them, with a view to the votes of the 
General Body of Fellows being taken as directed in 
Rule 65. Provided always that no change in the 
Rules shall be valid unless a majority of three-fourth 
of the Fellows who have voted shall be in favour of 


the proposed changes. 
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Amended Rule 


(c) Ten Members shall form a quorum, for the 
Statutory Meeting of the Council. No 
quorum is needed for the Non-Statutory 
meeting of the Council. 

(g) The voting on any question except when it 
be one of adjournment shall, on the demand 
of any Fellow present, be postponed to the 
next ensuing meeting provided it has the 
concurrence of the majority of the Council 
present. 


The Council may elect, from among the General 
Body of Fellows, Committees for the consideration 
of special subjects. They may also appoint Foreign 
Fellows who are competent and well versed in the 
subjects to be referred to these committees, to be 
Members of such Committees. 


No person appointed to any office in the Academy 
to which a salary or any emolument, other than a 
conveyance allowance, is attached shall have the 
privilege of voting. If any Fellow be appointed to 
any such office, he shall not be entitled to vote at 
the meeting of the Academy as long as he continues 
to hold it but shall not be deprived of his other pri- 
vileges of Fellowship. 


When the introduction of any new Rule, or the 
alteration or repeal of any existing rule, is recom- 
mended by the Council, or proposed by ten or more 
Fellows, the Council shall cause to be sent to every 
Fellow of the Academy entitled to vote, a statement 
of the proposed changes and the reasons for them, 
with a view to the votes of the General Body of 
Fellows being taken as directed in Rule 65, provided 
always that no change in the Rule shall be valid 
unless a majority of the two-third of the Fellows 
who have voted shall be in favour of the proposed 
changes. 
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Science Academy Medals for Young Scientists—Awardees, 1980 


Dr PRABHA AGRAWAL (b. 15-12-1951) Department of Life Sciences, University of Indore, Khandwa 

Road, Indore ; ; : 
ra her outstanding work on ovarian histochemistry and enzyme interactions. 

a 5 - National Botanical Research Institute, 

Dre D. V. AMLA (b. 16-7-1950) Algae-Laboratory, Nationa 

Lucknow-226 001 ; ; 

—¥or his outstanding work in the field of repair and mutagenesis of cyanophage AS-1 infecting the 
alga, Anacystis nidulans. ; 

Surat R. BALASUBRAMANIAM 1(b. 15-3-1951) Department of Mathematics, Tata Institute of 

Fundamental Research, Bombay. | 

—For his work in the field of Analytic Number Theory—Titchmarsh problem on the mean value o 
the Zeta function, contribution to the waring problem. 

Dr M. A. BARMA (b, 27-12-1950) Fellow (Physics), Tata Institute of Fundamental Research, 

Bombay. é 

—For his original contribution in the critical point phenomena in magnetic polymers dilute magnetic 
systems. 

Surt D. K. CHAKRABARTI (db. 24-8-1948) Department of Pharmaceutics, Institute of Technology, 

Banaras Hindu University, Varanasi-221 005 . 

—For elucidating all aspects of Fusarial wilt infection and its control in safflower. 

Dr S. S. MEHETRA (6. 12-6-1952) All India Coordinated Cotton Improvement Project, Mahatma 

Phule Krishi Vidyapith, Rahuri, District Ahmednagar, Maharashtra 

—For developing techniques of producing hybrid cotton seed and male steriles in arboreum cotton. 

SHRI MADHAY V. NORI (6. 14-12-1949) School of Mathematics, Tata Institute of Fundamental 

Research, Bombay 

—For his work on Algebraic Geometry—Construction of the fundamental group scheme, complete 
intersection property of fine curves. 

Dr D. PANDEY (5. 24-3-1952) School of Materials Science & Technology, Institute of Technology, 

Banaras Hindu University, Varanasi-221 005 

—For his outstanding work in the field of Materials Science & Technology, particularly of silicon carbide. 

DR N. PATTABHIRAMAN (6. 24-11-1951) Research Associate, Indian Institute of Science, 

Bangalore-560 012 

—For his outstanding work on the conformation and structure of DNA and its derivatives. 

Dr SUDHIR PAUL (bd. 29-10-1952) Junior Research Officer, All India Institute of Medical Sciences, 

Ansari Nagar, New Delhi-110 016 

—For his good work in the structure and function of Syncytiotrophoblast. 

Dr S. S. PILLAT (4. 9-6-1953) Kothari Centre for Gastroenterology, The Calcutta Medical Research 

Institute, Calcutta 

~—For development and application of a novel matrix technique for protein-protein monoconjugation. 

Suri E. S. P. REDDY (5. 1-5-1950) Centre for Cellular & Molecular Biology, Regional Research 

Laboratory, Hyderabad-500 009 

—For his outstanding work in isolation and characterisation and studies on the mechanism of two new 
interesting proteins for bovine seminal plasma. 

x N. SATHYAMURTHY (6. 10-7-1951) Department of Chemistry, Indian Institute of Technology, 
anpur-208 016 


—For his work on molecular reaction dynamics, 
Dr A. K. SAXENA (h, 1-7-1950) 


Department of Electronics & Communication Engineering, University 
of Roorkee. Roorkee 


For his outstanding contributions in solid-stat 
mn as N. Were (>. 29-9-1948) Department of Mines & Geology, Race Course Road, 
angaiore-560 OO 


e electronics. 


For his outstanding contributions to the major trace and r 


mineralized metavolcanic rocks of Kolar, Hutti and Chitr 
tectonic environments of mineralization in these 


are earth element geochemistry of the 


adurg areas and for his work for tracing the 
areas, 





Ramalingaswami, President, INSA congratulates Dr M.S. Randhawa, (Vice-President INSA) on 


1g the Silver Jubilee Commemoration Medal-197 Yon 4 October 1980. Below: 
being presented the Aryabhata Medal-1980 on 4 October 1980. 





Dr B. P. Pal is 








Dr Sukh Dev was awarded 
the Vishwakarma Medal- 1979 
and honorarium on 4 October 
1980. Dr Sukh Dev delivered 
the Medal Lecture on the 
same day at the Academy. 


Dr A. G. Datta, received 

the remuneration of the 

Bashamber Nath Chopra 

Lectureship-1980 on 4 Octo- 

ber 1980. On the same 

day he delivered the lecture 
at the Academy. 
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PUBLICATIONS OF THE ACADEMY 





(For details please contact Associate Editor, INSA) 


Proceedings 
Part A (Physical Sciences), Part B (Biological Sciences) i 
First issued in 1935 as a single volume for both branches, split into two series in 1955. 
Periodicity : Monthly (six issues of each part in a year) 
Annual Subscription (including postage) 
Inland : Rs. 120.00 (Rs. 60.00 per Part) 
Foreign : £18.00 or $40.00 (£9.00 or $20.00 per Part) 


Indian Journal of Pure and Applied Mathematics pet » 
Devoted primarily to original research in Pure and Applied Mathematics. First issued in January 1970 
Periodicity : Quarterly up to 1971, bimonthly in 1972 and as a monthly journal from 1973. | 
Annual Subscription (including postage) 
Rs. 250.00 (inland), £30.00 or $80.00 (foreign) 
Single issue (including postage) Rs. 25.00 (inland) : £3.00 or $8.00 (foreign) 


Biographical Memoirs of the Fellows of INSA 
Contains memoirs on the deceased Fellows of the Academy. First issued in 1966 and priced individually. 


Monographs 
First issued in 1960 and priced individually. 


Bulletins 
Contain proceedings of the symposia. First issued in 1952 and are priced individually. The papers 
read at the symposium are now being published in the Proceedings also. - 
Popularisation of Science 
Famous Plants by B. M. Johri & Sheela Srivastava. Rs. 7.50/$2.50 


- Year Book 
A hand-book on the origin, functioning, activities, and Rules & Regulations of the Academy. First 
issued in 1960 and is priced individually. 
INSA Scientific Report Series 
5 volumes have been published since 1978. 


Special Publications 


Use of Non-Human Primates in Biomedical Research (Eds. M. R. N. P d 
Rs. 300.00 US $40.00 D.M. 100.00 ( rasad & T. C. Anand Kumar). 


Science and its Impact on Society—Indian experience Rs. 30.00 $10.00 & £5.00 
Recent Publications 
Basic Sciences and Agriculture (1978) Rs. 30.00 $10.00 


Advances in Lunar Research-Luna-24 Samples (1979) Rs. 30.00 $10.00 
Hormonal Steroids in Fish 1980 Rs. 30.00 $10.00 


PUBLICATIONS OF THE NATIONAL COMMISSION FOR THE 
COMPILATION OF HISTORY OF SCIENCES IN INDIA 
Indian Journal of History of Science 
First issued in 1966. Periodicity : Bi-annual. 
Annual Subscription (inclusive of postage) : Rs. 30.00 (inland); £3.00 or $8.00 (foreign), 





Single issue : Rs. 20.00 (inland); £2.00 or $5.50 (foreign). 
Books 
A Bibliography of Sanskrit Works on Astronomy and Mathematics by 


S. N. SEN 
Fathullah Shirazi- 


and A. RAHMAN = ia ; 
Jahangir—The Naturalist by M. A. ALVi and A. RAHMAN ‘ Re 200: 3:0: Pir 


Some Aspects of Prehistoric Technology j ‘ : cal 
= gy in India by H. D. SANKALIA - $2 50- 
4 Concise Histor) of Science in India edited by D. M,. Bose, S. N. Gantt . Rs. 10.00; $2.50; £1.00 


Rs. 20.00; $5.00; 35s. 







A Sixteenth Century Indian Scientist by M. A. ALVI 


and B. V. SUBBARAYAPPA 
Charaka Samhita 


Rs. 50.00; $16.00; £6.00 
(Now available) 


Printed at Kapoor Art Press, A38/3, Mayapuri, New Delhi-110 064 : 


